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Ultra-Sensitive Relays for Modern Control Circuits 


A host of applications are being. found for these moving-coil relds 
netic-contact’’ type which are actuated by fractions of microamperes. 





Design Factors in Mica Applications 
When to use natural mica and when reconstructed? What type for capacitors? For 
appliances? For motor commutators? Here's a practical evaluation of the subject. 


New Designs of Hysteresis Synchronous Motors SF 0 = 
Closing of stator slots and ingeniously winding from opfside, ted lion of excitation 
losses, and use of new magnetic materials result id higher Stic and output. 
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Analytical Approach to Instrument Design 
Mathematics and electronics contributed to the redesign of an instrument for meas- 
uring the length of cotton fibres by drawing a distribution curve of random lengths. 


LOCKE» 
Ror, 
Mines 


New Performance Standards for Induction Motors 


Torque, speed and current characteristics are defined by NEMA for five basic types 
of polyphase squirrel cage induction motors of 1 to 200 horsepower. 


Todays Product Designs. » New Materials and Parts 


Manufacturers Literature + Industry Highlights FOR COMPLETE CONTENTS SEE PAGE 5 
Technical Shorts + Guide to Buying . 
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Where there is Horsepower... 


Y 
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< There is 
Wi 






There are ten thousand hurdles that horsepower 
has mastered. Harnessed horsepower counts 
shipping cases or molecules; it integrates com- 
plicated mathematical probléms; it assists in 
healing the sick; it even stoops to pick up and 
magnify the song of the goldfish. 


Only during the last half century has man mas- 
tered horsepower and come of age electrically. 
Such strides have only been made possible 
through the collaboration of the wiremakers in 
making available the wide variety of products— 
from fine filaments to heavy cables. Belden Man- 
ufacturing Company has grown through this 
same period—and has been foremost in pioneer- 
ing specialized wires that harness horsepower. 




















COSTS GO DOWN 
WHEN FRICTION GOES OUT 


ay: 


, Faster production is very definitely a function of New Departure ball 
bearings. 

eo Operating with less friction, less wear, lower upkeep cost, the ball bear- 

my 


ing is a “natural” for the higher speeds, greater rigidity and improved 
ba quality demanded by today’s exacting production standards. Thus, an in- 
vestment in machines of modern ball bearing design is an investment in 


faster production — lower costs. | 


nothing rolls like a ball 


NEW DEPARTURE: 


BALL BEARINGS 








NEW DEPARTURE © Division of GENERAL MOTORS + BRISTOL, CONN. * Branches in DETROIT, CHICAGO, LOS ANGELES and Other Principal Cities 
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, On Your staft— 


! but not on your 
payroll .... 


WILL HELP YOU “RING UP” THE RIGHT 





INSULATION FOR YOUR NEEDS 


If you have a problem in the application of electrical 
insulation, go to the expert for guidance. Call on your 
nearest IMC Engineer. He’ll be glad to show you the 
right insulation to meet your needs, and he’ll probably 
save you money. You'll improve your products, too, 
by making them more trouble free ail long lasting. 


The IMC Engineer is especially trained to help you 
solve your electrical insulation problems. Get the 
most help from him by asking him to: 

1. Assist you in the selection of the best insulating 
materials for the job. 











2. Familiarize you with their proper application. 
3. Suggest ways to eliminate waste. 
4. Help you increase your production. 
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tee CORPORATION 





*CHICAGO 6 *CLEVELAN 
565 W. Washington 1231 Superior 
Boulevard . . — Awe 
Pe vow 2 We a DAYTON 2 
t Wisconsin 1315 Mutual Home 


DETROIT 2: 11341 Woodward Avenue 


*Local Stocks Available 





Representatives in 
MINNEAPOLIS 3: 1208 Harmon Place PEORIA 5: 101 Heinz Court 


ma 





IMC PRODUCTS: Macalien Mica Products —Vartex 
Varnished Cloth and Tapes—Varslot Combination 
Slot Insulation — Varnished Sitk and Paper—Fiber- 
glas Electrical Insulation — Manning Insulating 
Papers and Pressboards —— Dow Corning Sili- 
cones——Dieflex Varnished Tubings and Satu- 
rated Sleevings of Cotton and Fiberglas — 
National Hard Fibre and Fishpaper — Pheno- 
lite Bakelite—Permacel Adhesive Tapes — 
Asbestos Woven Tapes and Sleevings—Cot- 
ton Tapes, Webbings and Sleevings — 
Pedigree Insulating Varnishes —Wedgie 
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Rome Cable is set up to give you specialized service 
and products when you need them. Rome engineers 
welcome the occasional tough problem that may 
involve special conductor sizes or insulation thick- 
nesses. Special insulation compounds of rubber or 
thermoplastics can be provided to meet unusual 
requirements. 

Rome Synthinol is a thermoplastic insulation ap- 
proved for 80°C operation, and designed for wiring 
radio and television transmitters and receivers. . 
for all types of electronic equipment and test units. 


*Trademark Registered 


If you have a tough or unusal problem involving hook-up wire, it will 
pay you to consult a Rome engineer. Call any one of Rome’s 19 district 
offices or write direct to the Rome Cable Corporation, Rome, New York. 


Have You Any 


Unusual Requirements 
For Hook-Up Wires 


CONSULT ROME ENGINEERS REGARDING 
ROME SYNTHINOL* THERMOPLASTIC INSULATION 








om BAR TO FINISHED — 


















It is normally made in sizes 26 to 6 AWG, both solid 
and flexible conductors. Flexible conductors are spe- 
cially made to withstand high speed cutting and strip- f 
ping without fraying. By an unique method of factory 
applied colored spiral markings the 13 standard f 
colors of Rome Synthinol provide almost unlimited 
combination of circuit identification. Rome can also 
furnish Fiberglas, rayon, or cotton braids over the ff 
insulation with an overall coat of heat and flame- 
resistant lacquer. Electrostatic shielding of braided 
copper can be furnished when specified. 
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ELECTRICAL MANUFACTURING 


Need Something Special in Metals or Alloys ? 


MALLORY 


Can Save You 


Time and Money 





F you are in need of anew non-ferrous alloy, Mallory may 
have it. Before taking the time and expense to develop 
a special alloy, why not investigate these three pieces 
of literature—they may save you thousands of dollars. 


Mallory Metals and Alloys Booklet, the table of contents 
of which is listed here, will aid you greatly. It gives a 
comprehensive listing of Mallory metals and alloys, with 
all their physical and electrical properties. It also gives 
an application index—a list of recommendations for 
each material. 





Mallory 100 Metal Technical Information Bulletin gives 
all the characteristics of this copper base, age hardening 
alloy which is ideal for spring members in electrical 
or mechanical precision equipment. 


J ‘ Mallory 1000 Metal Technical Information Bulletin gives 

\ ; ¥ complete information on this tungsten base sintered 

ON alloy, which combines high strength and high density 
with machinability. 


We will be glad to send these three pieces of time and 
money saving literature, without charge, to any engineer 





lid writing on company letterhead. Send for yours now— 
_ you will find them useful and valuable especially for 
rip- problems still in the design stage. 
a Have you a design requiring special non-ferrous alloys? 
Mallory engineers will be glad to do your research for 
ted you. We have had twenty years’ experience in metal- 
Iso A7 lurgical development—a long list of successes in special 
the ett OM applications. 


ne- 


we 
, METALS AND ALLOYS BOOKLET 


TABLE OF CONTENTS 


: . Copper Base Alloys ¢ The Soldaloys* ¢ Tungsten and 

ill PASE Me . . Molybdenum « Silvers ¢ Silver Elkonium* Alloys ¢ 

; . , Platinum Elkonium Alloys ¢ Palladium Elkonium 

ct Alloys e Gold Elkonium Alloys ¢ Copper Elkonite* 

‘ke Alloys « Silver Elkonite Alloys ¢ Mallory D. Materi- 

; ° alse Special Materials and Alloys Application Index 
*Reg. U. S. Pat. Off. 


P.R. MALLORY & CO., INC. 
INDIANAPOLIS 6, INDIANA 


HIGH STRENGTH, HIGH CONDUCTIVITY BRONZE BARS, STRIPS, 
FORGINGS AND CASTINGS—ELECTRONIC CORES—SPECIAL 
“DEOXIDIZERS AND PURIFIERS —TUNGSTEN AND MOLYBDENUM 
SHEET, STRIP, ROD AND FABRICATED PARTS — SPARK PLUG 
_ ELECTRODES—HIGH DENSITY METALS—RARE METALS 
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M1 R 7 CLA D Type ACA ae induction motor 


REG. US PAT. OFF 


GENERAL ({% ELECTRIC 


ELECTRICAL MANUFACTURING 


i 
- 
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Yes — you can now get a simple a-c motor and stepless 
speed adjustment over a 3 to 1 range in a single, compact 
enclosure! At the twist of a dial, the new Tri-Clad Type 
ACA induction motor changes speed quickly and accu- 
rately without any power converting equipment. Practi- 
cally no different looking than any other induction motor, 
the Type ACA is a simple, economical way to equip old 
and new machines with an adjustable-speed drive and still 


retain the advantages of a-c motor operation. 


Constant torque at any speed ! 


This new Tri-Clad motor provides constant torque over 
the entire 3 to 1 speed range and holds its speed despite 
load changes. Its efficiency and power factor are high at 


any speed — an important advantage where long operation 
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Textile 
Slashers 


Knitting machines 
Individual finishing 
machines 
Spinning frames 
Printing machines 


Chemieal 


Shakers 
Grinders 
Pulverizers 
Mixers 

Liquid pumps 
Solids pumps 


Metal-Working 


Drawbenches 
Lathes 

Stamping presses 
Milling machines 
Grinders 


Printing 

Job presses 

Coating machines 
Trimming machines 
Stitching machines 
Rotary web presses 


HERE’S WHERE TO USE 


Food 


Ovens 
Proofers 
Mixers 
Fillers 
Labelers 
Grinders 
Centrifugals 
Conveyors 
Shaker Screens 
Pumps 
Blanchers 


Paper 


Winders 

Slitters 

Supercalenders 

Coating machines 

Waxing machines 

Embossers 

Other converting 
machinery 

Stock preparation 
machinery 

Conveyors 


Nen-Ferrous 

& Rock Produets 
Mill feeder drives 
Crusher feeder drives 
Sinter conveyors 
Other conveyors 





over most of the speed range is customary. And for 
EXTRA PROTECTION against physical damage, elec- 
trical breakdown, and operating wear and tear, it features 
sturdy Tri-Clad design and construction. 


Up to §0 hp available! 


The Tri-Clad Type ACA induction motor with 3 to 1 speed 


adjustment is now available in ratings from 3 to 50 hp. 


Standard NEMA dimensions are used. For remote control, 
a flexible cable or pilot motor are available. Write today 
for Bulletin GEA-4883. Apparatus Department, General 
Electric Company, Schenectady 5, N. Y. 


GENERAL ELECTRIC COMPANY, Section 750-292 
Apparatus Department, Schenectady 5, N. Y. 


Please send me Bulletin GEA-4883 which describes the 
new Tri-Clad Type ACA motor: 


NAME___ 
COMPANY 
ADDRESS 


CITY 





BURKE’S Yee Queduction WUotor 


RESULT OF 41 YEARS INDUCTION MOTOR EXPERIENCE 


ofov LAMINATIONS OF HIGH GRADE ELECTRICAL SHEET frame OF ROLLED, WELDED Stator CORE, OF HIGH GRADE ELECTRICAL SHEET 
STEEL, SECURELY KEYED TO SHAFT SPIDER. ROTOR BARS OF STEEL FOR GREATEST RIGIDITY STEEL, IS INDEPENDENT OF SUPPORTING FRAME; AND Rigi). 
HARD DRAWN COPPER STRIP FIRMLY EMBEDDED IN PAR- WITH MINIMUM BULK AND WEIGHT. LY WELDED INTO PLACE TO MAINTAIN PERFECT ALIGNMENT, 
TIALLY CLOSED ROTOR SLOTS. EXTENSION OF ROTOR BARS STATOR COILS ARE WOUND WITH NEW SYNTHETIC RESIN. 
PROVIDES AMPLE FAN ACTION FOR EFFICIENT VENTILATION. COVERED WIRE PROVIDING EXCELLENT DIELECTRIC STRENGTH 


AND MAXIMUM EFFICIENCY. FIBRE WEDGES SECURELY 
Sall Searcuge ARE OF DOUBLE ANCHOR WINDING IN THOROUGHLY INSULATED SLOTS, 
SEAL, PRE-LUBRICATED TYPE. NO FURTHER 


LUBRICATION NECESSARY DURING NORMAL CAST Sud Grackele WITH I. 
LIFE OF MOTOR. PRESS FIT ON SHAFT ELIMI- TEGRALLY-CAST BEARING HOUSINGS 
NATES NEED OF LOCK NUTS AND WASHERS. PROVIDE RIGID SUPPORT FOR ROTOR 
SLEEVE BEARINGS ALSO AVAILABLE ASSURE PROPER SHAFT ALIGNMENT 
THROUGHOUT LIFE OF MOTOR, 




















COMPLETE ROTOR Is 
" DYNAMICALLY BALANCED 
AFTER ASSEMBLY 10 
GUARANTEE SMOOTH, 
QUIET OPERATION. 





ALL VENTILATING OPENINGS ARE 
BELOW CENTERLINE. STURDY SHEET 
STEEL BAFFLE DIRECTS FLOW OF INCOMING 
AIR FOR MAXIMUM COOLING EFFECT. 


HEAVY, CROSS-WELDED, FORMED STEEL 
FEET PROVIDE FIRM MOUNTING SUPPORT. 


CROSS SECTION VIEW OF BURKE TYPE NB INDUCTION MOTOR, FRAME 404 


Burke Series “D” NEMA Frame Sizes 203 to 505. 


Burke’s new line of Drip-Proof Induction fully justified our generous-proportion-theory 


Motors follows our traditional policy of de- —they run exceptionally cool over extended 
signing to generous proportions. We have periods of service. Note above that cooling 
achieved the utmost from NEMA frame . air enters at each end below the center- 
standards utilizing over 30 yearsexper- =<“ line induced by rotor fan action, and 





ience with welded steel plate frame / 
construction. We have not tried 4% 
to confine component parts into 
minimum space. As in all Burke 
motors we have designed for | 
a generous factor of safety. 


is deflected up and down and 
around motor windings leaving 
thru large side openings be- 
tween feet and below the center- 
line—no chance for recircula- 
tion. Here ample interior space 
for air-flow contributes to cool 
/ vanning. Write for bulletin D-1 
for complete data. 







These Series “‘D’* Motors on 
exhaustive tests in our plant have S 


y 
i 


Uniform in design from 
NEMA frame sizes to 505. 


Burke ELectric COMPANY _ 3712 w. 12th st. ERIE, PA. 


UNIVERSAL SINGLE PHASE INDUCTION SYNCHRONOUS TERMINAL D.C. MOTORS M-G SETS HIGH CYCLE 
MOTORS MOTORSte';HP § MOTORS MOTORS to 1500 HP BLOCKS to 1500 HP ~ to 1000 Kw. M-G SETS— 








1/50th to 1)4 HP 1 te 1500 HP GEN. to 1000 Kw. 10 TYPES GEN. to 1000 Kw. 7 STD. SIZES 


ep 
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BOLTS, NUTS and SCREWS in 
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We are now offering numerous types and sizes of brass fasteners for 


WANT a me 
Oe ae a 


immediate delivery, including: Machine bolts, cap screws and machine 


ry | 
led screws in all head styles plus hex nuts and special fastenings. Items 
ng |] not available from inventory, in production run quantities, can be 
ee supplied in two weeks from entry of order. 
n 
= 5 PHONE, WIRE OR WRITE TODAY 
ng 
a= 
r- 7 SEND FOR YOUR FREE MAIL THIS COUPON TODAY 
a- | | FASTENING BUYER'S GUIDE & ---------------------------------------- 
ce ff se . 
Sterling’s new catalog is crammed STERLING BOLT COMPANY 
ol cover-to-cover with technical infor- sot iid Baie Seount 
mation, engineering data and list pn ee See 
| prices covering virtually every CHICAGO 6, ILLINOIS 


one of the 200,000 metal fasten- 
ing items used in every indus- 
trial field. 


@ THUMB INDEXED — EASY TO USE 
@ 124 FULL SIZE PAGES 
@ IT’S FREE! 


1 | (ZerSTERLING BOLT CO. 


219 West Jackson Boulevard 
, CHICAGO 6, ILLINOIS 
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Please send me, without obligation, a copy of your new, easy-to- 


use catalog. (Please print). 


NAME___ emesis 


POSITION. 


icant hieniprediaamta 


Ph prt in CciTY Ls STATE___ 


—emeee eee ewe ee ee ee eee ee ee ee ey 
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No. 4 


in a series of advertisements 
n 


: _ Discussed 
on electrical insulation bt 


the * 

- on aa moisture On _oenor 
tric strength. Several pr : 
cations, in 
— play o Pro 
are also itlustrated. 











































To gain a more complete under- 
standing of dielectric behavior, it is 
necessary to study also the effects of 
temperature and moisture. Although 
it is not possible to predict the total 
effect of these factors, due to many 
changes occurring in the dielectric, 
tests have revealed certain consist- 
encies. 

DIELECTRIC STRENGTH 

versus TEMPERATURE 


Generally speaking, lower tempera- 
tures increase the dielectric strength 
of an insulating material. Converse- 
ly, higher temperatures produce the 
following undesirable results: low- 
er dielectric strength, higher dielec- 
tric loss, decreased electrical resist- 
ance. This holds true regardless of 
whether the temperature increase 
stems from internal or external 
causes. By internal heating is meant 
higher temperatures caused by the 
flow of current when a test voltage 
is applied. External heating results 
from ambient conditions. 

Figure 1 consists of typical curves 
indicating a lowering of dielectric 


strength with temperature increases. 


12 





It is noteworthy that the curves all 
show gradual changes in the begin- 
ning, a sharp decline during the 
critical temperature range, and a 
gradual tapering off beyond this 
range. As a rule,-thick specimens 
are more seriously affected by tem- 
perature increases than thin ones. 
This is particularly true of materials 
having high dielectric losses. 
Another important consideration 
in the effect of temperature changes 
is the length of time of voltage ap- 
plication. In short-time tests and 
impulse tests, for instance, most in- 
sulations show very little effect of 
temperature. However, voltage ap- 
plications of extended duration 
usually result in the weakening of 


the dielectric, due mostly to internal 


heating. 





Effect of temperature on breakdown of 0.005-in. 
cotton-base paper in oil. (S. Whitehead) 


DIELECTRIC STRENGTH 
versus MOISTURE 


In general, the more moisture there 
is contained in a material, the lower 
will be its dielectric strength. Non- 
absorbent materials such as mica, 
glass and varnished cloth, when ex- 


posed to an atmosphere of increased 





humidity show little change in di- 
electric strength. On the other hand, 
most moisture-absorbing materials 
(usually fibrous in nature) have low- 
er breakdown values when tested 
under similar conditions. Figure 2 
illustrates the effect of humidity on 
breakdown of an absorbent type in- 


sulating material. It is evident that 





Effect of humidity on breakdown of paper 
(1 em. dia. spheres). (S. Whitehead) 


this curve has the same form as 
the breakdown-temperature curves 
shown in Figure 1. 

When tests are performed under 
conditions of increased temperature, 
most moisture-absorbing materials 
show higher breakdown values dur- 
ing the period in which the mois- 
ture is being driven off. However, 
when the material is completely 
dried, its dielectric strength will be 


lowered with temperature increases. 
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LAMICOID 


—a thermosetting laminated plastic, pro- 
IW- FF vides low dielectric losses, assures high op- 
erating efficiency when used for contact 
spacers, coil ends and ratchet gears on such 
- 2 products as this adding and subtracting 
relay. Lamicoid has unusually low moisture 


als 


ted 





O 

‘ absorption —changes little even when ex- 
In- § posed to high humidity over long periods. 
lat 

0 

Yr 

LAMICOID AND RUBBER 

s ; team up to provide rare combination of 
; } properties. Millions of “can-type” electro- 


lytic condensers are sealed by washers of 
Lamicoid bonded to natural or synthetic 
rubber. This use is only one of many inter- 
esting applications where Lamicoid’s good 
dielectric properties, mechanical strength 

| and resistance to chemical corrosion com- 

| bine with the properties of rubber for bet- 
ter product performance and dependability. 


Service Department. 
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More than 50 years’ experience in all types of insulation materials enables 
Mica Insulator Company to recommend the insulation best suited to your 
particular application. For a quick, accurate solution to your insulation 
problems — send your specifications and requirements to our Technical 


MICANITE TUBING 

—mica films bonded with quality resins— 
was slit and inserted between the resistance 
element and metal case of this metallic 
rheostat. Specifications called for a thin, 
flexible material that would provide com- 
plete electrical insulation and be capable 
of withstanding temperatures up to 300°F. 






MICA d 


insulation between commutator segments 
and Micanite wrappers on pre-insulated 
coils protect this mine locomotive motor 
from dampness, condensation and high 
temperatures encountered in service. 
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LAKE ERIE Uvdraulic Press 


275-Ton Lake Erie Hydraulic 
Press producing Bent Tubular 
Cross Frame Members “cold” in 
the plant of The White Motor 
Company. Ram pressure for 
this job is approximately 150 
tons...cushion pressure approx- 
imates 50 tons. Lake Erie Hy- 
draulic Presses are available in 
a wide range of standard types 
and sizes to meet most needs. 
Special presses are quickly engi- 
neered to order when required. 


LAKE ERIE’ 


ML aat a -1 


BUFFALO NY US & 


’ 
| 
r 
a 
i 
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S} increases production tor 
he White Motor Company 





i Tube being bent “cold” is 1020 SAE steel, 24” diameter, 
wall, 33” long. Ends of tube must be parallel, in line and show 
no eccentricity of tube diameter for 4!2”. This is readily accom- 


plished with end plugs, as shown. 





The White Motor Company formerly 


manufactured Bent Tubular Cross 
Frame Members “hot” in their Black- 
smith Shop. Now they are formed 
“cold” on a Lake Erie Hydraulic 
Press. The White Motor Company 
has found that considerable savings 
are naturally effected with this meth- 
od of manufacture as compared to 


@ Leading manufac- 
turer of hydraulic 
presses—all sizes 
and types— metal 
working... plastic 
molding ... process- 
ing... rubber vulcan- 
izing... stereotyping 
..- special purpose. 


weet 6 8s 
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LAKE ERI 


ENGINEERING CORP 


l 


My,” 6p Illustration above shows Lake Erie Hydraulic Press at bottom 
of forming stroke. The four bent radii are 5” measured on the 
center line of the tubing. The offset between the center portion 


of the tube and the ends is 4%’. 


the old, and output per day to meet 
scheduled requirements is another 
exceptional advantage of the use 
of this Hydraulic Press. 


This is just one more in a long list 
of examples of the manner in which 
today’s hydraulic presses increase 
production, improve product quality 


mh ake 


eee 





1100 Empire Building, Pittsburgh 22, Pennsylvania 


oc 8 8 t-@-8 


©) Completed Tubular Cross Frame Member is shown at the left. 
@DP Filling operation was required when tubes were “hot” formed. 
This operation is eliminated with a Lake Erie Hydraulic Press, 
another of the advantages of this type of forming. 


-Sahe (79) 





and lower manufacturing costs. It 
will be worth your while to check 
up on the advantages of hydraulic 
presses for various phases of your 
production. A Lake Erie Engineer 
will be glad to assist you with recom- 
mendations regarding applications 
and types of presses to meet your 
pastlouler requirements. 


LAKE ERIE ENGINEERING CORP. 


MANUFACTURERS OF 


HYDRAULIC PRESSES AND SPECIAL MACHINERY 


General Offices and Plant: 


878 Woodward Avenue, Buffalo 17, New York 


* 


FELLER ENGINEERING DIVISION 


SPECIALISTS—EXTRUSION AND 
FORGING PRESSES 
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Te K NURLED 
CUP POINT 


makes them 
SELF-LOCKERS 












‘PAT’D AND 
PATS. PEND 





Oye SOCKET SET SCREWS 


ature. Millions in use! 


Self-Lockers—because their knurled cup points dig-in 
and “stay dug”—regardless of the most chattering vibra- 
tion. They can be used again and again and that's why 
so many millions of these precision and dependable 
“Unbrako” Self-Locking Socket Set Screws are used all 
over industry. They are available in sizes from No. 4 to 
1¥2” in diameter and in a full range of lengths. For 
complete information about these and other “Unbrako’”’ 
Knurling of Socket Socket Screw Products . . . write now for the “Unbrako” 

















Screws originated 


“Unbrake” in 1934. Cata log. 





“Unbrako” Products are sold entirely 
through Industrial Distributors. 


OVER 44 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 
ENIKINT VN PENNA BOX (EZ - BRANCHES: B TON e HICAG « DETROIT « INDIANAPOL eo STi 1S 


¢« SAN FRANCISCO 
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WANT SMOOTHER RUNNING GEARS? 259721. 


different types and applice- 


; t f G.S. Small G tt 
XTREME accuracy is the key to the smoother performance of the gears we iene waiaibe-and ae nee 


make. Although quantity runs are produced in record time, each gear is cut concerned with specifying 
to closest tolerances and to the most exacting specifications. Among the many dif- ge 12 D.P. and — Ask 
ferent types of Fractional Horsepower Gears in which we specialize are straight as ee 
and spiral pinion rod and special shapes in pinion rod form. These are cut with the 
same precision and uniformity as are other G.S. Small Gear products. You can get 
pinion rod in brass, steel or any other material in continuous lengths up to ten to 
twelve feet. x Let our skilled engineers and the highly developed facilities at their 
command help you make a smoother running, more dependable, longer lived product. 
Send us samples, drawings or descriptive material today. Our suggestions, ideas, and 
moderate cost estimate incur no obligation. 


SEND FOR OUR CATALOG BULLETIN 


ME 


MBER OF 
LAr 
WORLD'S LARGEST 


DECEMBER 1947 


ae nA 










TBROWN) il 


18 









The Doughnut Corporation of 
America builds machines for frying 
doughnuts. Operating with little or 
no attention other than charging, 
they automatically turn out one per- 
fect doughnut after another. 


Close control of frying temperature 
is the important factor in the mak- 
ing of uniform quality doughnuts. 
Brown-MH Temperature Controllers 
used on these machines hold temper- 
ature at the right degree — depend- 
ably, inexpensively and without need 
of maintenance. 


Lal 








BROWN-MH 
TEMPERATURE 
CONTROLLER 


iN eS ewe Ok iS 


oneywe 


 Dependable,Inexpensive 
Temperature Control 






In addition to Brown-MH Temperature Controllers there 
are many other Brown-MH Control Devices which are the 
answer to problems of temperature and pressure control 
confronting product design engineers. They include elec- 
tric, pneumatic and combination electric/pneumatic sys- 
tems, all providing a means of dependable, accurate control 
at low cost. The instruments, together with all accessories 
that make up the several types of control systems, are fully 
illustrated and described in Catalog 8302. A copy will be 
sent at your request. 


THE BROWN INSTRUMENT COMPANY 
4466 Wayne Avenue Philadelphia 44, Pa. 


DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR CO. 


SUBSIDIARY COMPANIES IN TORONTO «© MEXICO CITY 
LONDON ¢ STOCKHOLM ¢ AMSTERDAM « BRUSSELS « ZURICH 


1 i ni ha ene 





FOR PROCESS MACHINES AND EQUIPMENT 
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Type VEV-GD—Double Reduction Combination Varidrive-Syncrogear 


THE GEARED MOTOR WITH PYRAMIDAL STABILITY 


Structural rigidity is of primary importance in a geared electric motor. The U. S. Syncrogear 
motor consists of a heavy, one-piece pyramidal base casing, within which is mounted the gear 
trains. Model VEV-GD, illustrated above, shows the Syncrogear in combination with a U. S. 
Varidrive motor, to obtain very low but variable speeds. You can also obtain the Syncrogear 
with constant speed motors, as shown on the opposite side. In the Syncrogear, electrical design 
is coordinated to give optimum overall performance. The unit is most compact, occupying 
little more space than an ordinary motor. It incorporates the basic U. S. Motor features in- 
cluding asbestos protection, normalized castings, solid cast aluminum rotor and Lubriflush 


lubrication. For ever-dependable geared power, install the U. S. Syncrogear. 


New illustrated engineering Bulletin upon request. 


U.S. SYNCROGEAR MOTOR 





Type GD—U. S. Syncrogear Motor, Double or Triple Reduction 


U. S. SYNCROGEAR MOTOR OFFERS THESE PRINCIPAL FEATURES: 


DEPENDABILITY 


Rugged pyramidal base withstands external 
stresses. Hardened gears are designed for high 
safety factor. Lubrication is positive. 


ECONOMICAL OPERATION 


Helical gears and full anti-friction bearings 
contribute to high efficiency. No rubbing seals 
to wear and cause leakage. 


LONG LIFE 


Gears are hardened to 45/50 Rockwell C. All 
motor windings are asbestos protected. Nor- 
malized castings maintain accuracy. 


COMPACTNESS 


Integral design eliminates couplings. High 
speed motor for efficient power conversion. 
Solid shank pinion permits greater ratio. 


The QUALITY LINE of Power 


VARIDRIVE MOTORS 
SYNCROGEAR MOTORS 
VERTICLOSED MOTORS . 
UNICLOSED MOTORS 
UNIMOUNT MOTORS . 
TOTALLY-ENCLOSED MOTORS 
AUTOSTART Buffers 


U.S. ELECTRICAL MOTORS Inc. 


ATLANTIC PLANT: MILFORD, CONN. - 
District Offices: Boston 16, New York 6, Philadelphia 2, 
Pittsburgh 22, Chicago 8, San Francisco 7, Seattle 4. 


. for infinite speeds 

. for multiplied power Pe 
for deep well pumping 
Horizontal and Vertical 

. Horizontal and Vertical 

. for hazardous services 


QUIET OPERATION 


Simple helical gear trains, precision finished, 
are permanently held in alignment. Low pitch 
line velocities are used. 


MANY TYPES AND SIZES 


Single, double, and triple reductions are avail- 

able in sizes of 1% to 30 h.p. and standard 

AGMA speeds of 10 to 10,000 RPM. 
OUTSTANDING APPEARANCE 


Proportional, well-balanced pyramidal base 
design enhances appearance of driven equip- 
ment. Smooth contours make it easily cleaned. 


SERVICE FACILITIES 


Standard replacement parts are maintained 
in stock. Branch offices in all principal cities 
render service when needed. 


Ey 
U.S. MOTORS 


PACIFIC PLANT: LOS ANGELES 54, CALIF, 
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Wilco Electric Contacts and Contact Assemblies 
Precision-Built for Precision Performance 





TO MEET YOUR MOST EXACTING REQUIREMENTS . . 


WILCO produces contacts and contact assemblies in gold, silver, 
platinum, tungsten and in alloys and combinations of these. All reflect 
WILCO's 33 years experience and many thousands of applications. 












| 


WILCO Tungsten Contacts... 


are made of 99.95% pure tungsten, thus assuring the highest melting 
point of any contact material ... a hard, bright, oxidation-resisting 
finish, high density, maximum life, low vapor pressure at elevated 
temperatures, high strength and arc-resisting properties. WILCO 
| SINTERED METAL CONTACTS incorporate tungsten of the same 
high purity. WILCO COMPOSITE CONTACTS, faced with fine silver 
or silver alloy make possible considerable savings. Our sales engin- 
| eers will be glad to explain details. 











WILCO Contact Assemblies .. . 


Wilco Tungsten and other Contact Assemblies are assembled to 
thermostatic bimetal, steel, beryllium, copper and other non-ferrous 
metal springs, blades, brackets, arms and screws (brazed, riveted, 
welded, spun) . . . conform in size, shape and material to manufac- 
turers’ individual requirements . . . combine the superfine quality of 
WILCO contact materials and WILCO thermostatic bimetals to meet 
the highest performance standards. 















CONSULT OUR ENGINEERING DEPARTMENT—A representative of 
the WILCO Sales and Engineering Department will gladly help 
develop the proper application of WILCO materials to your 
products. 





WILCO PRODUCTS INCLUDE: 


THERMOSTATIC BIMETAL—Ali temperature ranges, deflection rates and 
electrical resistivities. 

CONTACTS— Silver—Piatinum—Tongsten—Alloys—Sintered Powder Metal. 

SILVER CLAD STEEL 

JACKETED WIRE—Silver on Steel, Copper, Invar or other combinations 
requested. 

ROLLED GOLD PLATE AND WIRE 

NI-SPAN C* New Constant Modulus Alloy 


SPECIAL MATERIALS *Reg. Trade Mark The Internationa! Nickel Co., Inc. 
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AUTOMATIC 


ELECTRONIC 


brings new’precision to 


continuous "em 
U/ \) 


G-E Thy-mo-trol matches feed 
drive speed with heater per- 


formance to maintain more. 


uniform quality. 


Automatic speed matching with G-E Thy-mo-trol drive 
continues to make news for machine designers! First, it 
was matching the rate of feed with the depth of cut on 
a milling machine. Then, it was keeping conveyor speeds 
in step with the output of an extruding machine. 


AND NOW ... it’s been put to work on an electronic 
induction heater, maintaining tight quality control! All 





Control of this induction heater’s feed drive is correlated with 
the amount of load placed on the heater work coil. Changes in 
the current of the heater oscillator are reflected as voltage 
change across a resistor connected in the heater circuit. This 
voltage adjusts the speed of the motor by controlling the thy- 
tatron tubes in the Thy-mo-trol panel. Thus, the speed of the 
feed motor almost instantaneously follows variations in the 
load current. 


GENERAL @ ELECTRIC 


676-195-8910 
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uetion heating! 


of this proves a point—where precise, automatic speed 
matching is required, Thy-mo-trol drive is a wise choice. 


INDUCTION HEATER IS PROOF! 

On continuous induction heating, the ability to vary 
the travel speed is very important in producing uniform 
heat treatment of parts. Best results can not be obtained 
with a constant feed rate, because in order to get the 
desired depth of heat penetration, the speed must be 
varied as de size of the part varies. Some way of readily 
adapting the feed speed to the size of part is needed — 
and Thy-mo-trol drive provides the ideal way. The 
Thy-mo-trol circuit is connected to the load circuit of 
the induction ‘heater. In this way, Thy-mo-trol auto- 
matically changes the speed of the carriage to maintain 
constant power output, and thus, uniform control of 
hardened area. Parts move at speeds which will assure 
correct heating, rejects are reduced, and high-quality is 
maintained- because of Thy-mo-trol drive. 


INVESTIGATE 1!iY-MO-TROL DRIVE NOW! 


Soon matching is but one of the many functions a 
y-mo-trol drive can perform. Some others are stepless 
control of speed over a wide range; holding constant 
speed under ch anging loads; and smooth, rapid, constant- 
current acceleration. Drives in ratings from 4% to 25 hp 
are now available. Why not get the facts on G-E Thy- 
mo-trol before you make a decision on your next drive? 
Your local GE office will be glad to discuss it with 
you. Apparatus Department, General Electric Company, 
Schenectady 5, N.Y. 


































SAFEGUARD YOUR PRODUCT PERFORMANCE 
Atel Yow i970 


with NEasbestus WIRE .. . 


y g 


when it's so eas 
4 to use wire th 
adds life and y e that safeguards both. Si : 
performa ; oth. Simply specify N : 
nce to stoves ... grills . .. water heaters . .. waffle aes ciel Tae: 
.- all kinds of appliances 


300-VOLT APPLIANCE-LEAP WIRE 


ALL- ASBESTOS 


SisT ANT:—For electric ranges, 


Two Types—Smokeless 


groundin 


ith flame- -heat resisting impo eee 
7 a d oO in 
ee Said for wiring ranges, stoves, hot plates aa : 
‘ for operating temperatures as 


Asbestos braid, wi 


dry locations. 3 
ed conductor: 18 A.W.G. to AAW. 


TRC CM Seco PMOL! 
without hardening, splitting oF melting 


TES CCM ALL RECO Per CTT MCL LOL: 


CO a CLR MOLL 


National Electric Prod 
ucts Co 4 
Pr ittsbure’ 30, Pa. iii 





S A MANUFACTURER or user of electric 

motors, you have probably at one time or 

another, been confronted with the problem of 

oil creepage and its damaging effect on the 

mica cones and segments of commutators. 

Common though this problem might be, it has 

been the cause of a great many motor failures and costly machinery 

shut-downs in all branches of industry today. This condition can be 
eliminated easily, quickly and efficiently. 


OUR SUGGESTED SOLUTION: After the commutator has been turned 
down, and is ready for banding, apply No. 81 RED OILPROOF ENAMEL 


to the mica cone extending from the commutator bars. While the enamel 


is still wet, wind cotton tape the full width of the exposed mica, paint- 
ing the tape as it is wound. Over this painted tape, wind the banding 
cord evenly and fasten securely. Cover the cord with No. 81 RED OIL- 
PROOF ENAMEL and apply a coat of the enamel to the exposed ends 
of the commutator bars. This enamel air dries in only 30 minutes and 
can be quickly applied by either brushing or spraying. 


Write for folder giving detailed information on application and other uses. 


P 


JOHN C. DOLPH COMPANY 


Member Electrical Insulating Varnish Section of NEMA 1060 BROAD STR EET ” NEWARK 2, N. J. 
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Many machine tool builders are now equipping their machine tools 
with Fiberglas-insulated motors—motots that assure extra stamina, 
longer life and lower operating cost. Fiberglas Electrical Insulating 


Materials protect motors against the effects of sudden thermal shocks 


and permit greater variations in winding temperatures. They also 


help to reduce the number of costly breakdowns caused by oil vapors, 
metal chips and coolants. In many instances, they have resulted in 
appreciable increases in the operating efficiency of the machine... 
for instance, one machine tool builder was able to increase greatly 
the reversal capacity to an extent not possible with other insulating 
materials. Fiberglas Electrical Insulating Materials offer many new 
design possibilities such as important savings in weight per horse- 


power and in over-all floor space. 


Write today for your copy of “For Machine 
Tool Users Only”, the new Fiberglas book- 
let which contains facts about Fiberglas- 
insulated machine tool motors. Write 
Owens-Corning Fiberglas Corporation, 
Dept. 866, Toledo 1, Ohio. Branches in 
principal cities. 
In Canada: Fiberglas Canada Ltd., Toronto, Ontario. 


OWENS-CORNING 


ELECTRICAL 
FIBERGLAS [ete 
pre ee eae ea 

*Fiberglas is the trademark (Reg. U. S. Pat. Off.) fora 


variety of products made of or with glass fibers by 
Owens-Corning Fibergias Corporation. 





you can’t loot ake sileciiveuess of 


STRUTHERS-DUNN’S 5,348 RELAY TYPES 


With 5,348 standard types to choose from . 


HERE ARE RELAYS FOR ALMOST EVERY CONTROL APPLICATION — 


Data Bulletins available on any of these general types 


SMALL RELAYS POWER RELAYS SENSITIVE RELAYS 
Midget—General Pur- Large Power—Mercury Swing Low Power— 
pose—Vending Machine Mercury Clapper—Nutcracker Snap Action 

(D-C)—High Voltage 


MEMORY RELAYS (Mechanical Latch) 


Industrial Types—vVibration-Resistant Types 


SEQUENCE RELAYS SPECIAL-PURPOSE RELAYS TIMING RELAYS 

Ratchet Types— Lamp Control—Polarized—Close Inertia—Thermal 

Multipole Types Differential— Overload Motor Motor-Operated 
Reversing—Telephone Signalling 


INSTRUMENT-CONTROLLED 
RELAYS 


. 


With each type subject to many electrical and 
mechanical adaptations . . . 


Struthers-Dunn can readily match the relay re- 
quirements of both your circuit and your budget. 
Prices are well in line—and, by way of good meas- 
ure, you get all of the advantages of well designed, 
sturdily constructed relays that are specifically 
“tailored” for your particular application. 


STRUTHERS-DUNN, INC., 150 N. 13th St., Philadelphia 7, Pa. 


STRUTHERS: DUNN 
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OW TO LEAVE a ball bearing unencumbered as a 
H bathing beauty and yet protect it with work 
clothes snug-fitted to thousandths of an inch? This 
job of sealing or shielding a ball bearing is a double 
job of keeping lubricant in and contaminants out. 
More than a quarter century of Fafnir research and 
development have been devoted to this single factor 
of ball bearing design. The result ...a whole ward- 
robe of tailor-made work clothes that wrap up a ball 
bearing like a cocoon yet allow it perfect freedom of 
action ... for work in cement mills, face to face with 
corrosive fumes and live steam, buried in abrasive 


sand or up to its shoulders in muck and water. 


Some of these “wrap-ups” are simple as a work 


apron ... just a precision-fitted single shield. Others 


MOST COMPLETE LINE IN AMERICA 


CLOTHES 
for ball bearings... 


are assemblies of felt rings and steel baffles. Another 
is an ingenious labyrinth of steel plates to foil either 
stray lubricant or contaminants. And the newest is a 
regular diving suit for complete sealing; yet it can be 
removed and replaced with a penknife. 


None of which is half as interesting as the fact that 
the very first protective device for ball bearings was 
developed by Fafnir at the request of a manufacturer. 
It’s Fafnir’s readiness to work mind-to-mind with 
manufacturers that prompts so many developers of 
new products to think of Fafnir first. The Fafnir 
Bearing Company, New Britain, Connecticut. 


FAFNIR scttincs 
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FURST FOR A-C WELDING! 


RODES—class E-6020-30. For high- 
nt, a-c or d-c, downhand welding. 
F Y ELECTRODES—class E-6012-13. For high- 
Speed, general-purpose welding. 
SW and SW-2—class E-6012-13. For low- 
current, all-position welding, light or heavy 
sections, a-c or d-c. 


Also a complete line of Flexarc Electrodes 


for use with low alloys, cast iron, stainless 
steel and for hard surfacing. 








, you can be sure of 
ectrodes that first made 
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ts with Flexarc—the el 
a-c welding practical. . 

Developed originally by Westinghouse engineers 
for exacting Westinghouse manufacturing require- 
ments, Flexarc SW and other electrodes have open- 
ed the way to today’s widespread acceptance of 





a-c welding. 

Together with Westinghouse developments in a-c 
welder design, they make a-c welding easy and 
economical to use. 

Westinghouse Flexarc Electrodes work especially 
well with the new Westinghouse power-saving, low- 
voltage, ““65”’-type a-c welders. If you do not have 
full information on these newest developments in 
electrodes and welders, see your Westinghouse Dis- 
tributor today, or write for details. They'll save 
you money . . . suggest new ways to cut costs. 
Westinghouse Electric Corporation, P.O. Box 2025, 
Buffalo 5, New York. 


5 TO 20% MORE FOOTAGE WITH SW 
Popular SW and SW-2 Flexarc Electrodes work 
easily, cut welding costs, give 5 to 20% more foot- 
age of weld. Fillets are full strength and fat without 
piled up convexity that wastes metal without adding 
strength. Photo shows 5/16” horizontal fillet weld, 
10-3/4” long, made with one 1/4” x 18” SW-2 
electrode with 2” stub end discarded. J-21416 


Westinghouse 


OFFICES EVERYWHERE 


EVERITHING Tor Welling ANYTHING ! 


MAIL THIS COUPON 


YES—send me details on the 
Westinghouse items checked. 


PLANTS IN 25 CITIES... 








AC DOES IT FASTER, CHEAPER, BETTER 


FUMES UT OFS / 


FASTER: Ease in using heavier electrod 
with higher currents, and the abili . 
make excellent welds in all POsitions = . 
higher speeds on all classes of work. su 
CHEAPER: “No.-load” 
15% of d-c, Pays for its 
85% to 90% electric 
Pared to 55%, 


losses approximately 
elf in power Savings. 
al efficiency as com. 
to 64% for dec machines. 
BETTER: Westinghouse A-C Welders elimi 

nate magnetic arc blow—reduce Spatter | . 
—Permit welding of heavier intkan eo. 
Sure easy arc control and sounder nits 


Investigate Flexarc A-C Welders toda 
—your Westinghouse representative i 


j ; 
& ve you unbiased counsel on any metal- 
jOining process. 





[| Manual A-C Welders 


[_] D-C Welders Nome 
[_] Multiple Operator Welders 

[_} Engine-Driven Welder Company 
(_] HF Stabilizers 

(_] Brazers Address 
(} Electrodes 


(] Resistance Welding Control 





























































ie Pressure Switc 


ie These Construction Features 
Make It a Better Pressure Switch 
| 





for Machine Tool Applications: 


@ENCLOSURE: Gasketed, die cast construction 
is oil, coolant and moisture tight. Recessed mount- 
ing holes, sealed off by cover gasket, provide an 
attractive appearance unmarred by projecting . iam 
mounting lugs. Cover is chained to box and has HTT Tre tte 
self-retaining screws. Conduit hub is detachable . ec 


for ease in installation. 


@ MECHANISM: Seamless metal bellows (illus- 

trated ) of heavy wall construction are’ used for 

pressures ranging from 100 to 1000 pounds per 
| | square inch. Hardened parts and short travel char- 
acteristic of contact operating mechanism insure 
unusually long mechanical life under severe serv- 
ice conditions. 


| © INDICATOR: Lever motion permits easy ob- 
servation of switch action through window in 
| cover, to assist in proper setting. ; 
ORANGE: Settings, externally adjustable by screw 
driver or an accessory metal knob, are directly 
indicated by pointer reading on scale attached to 
enclosure cover. 


QDIFFERENTIAL: Difference between “‘cut-in” 
and ‘‘cut-out”’ pressures can easily be changed by 
a set screw adjustment readily accessible with the 
switch cover removed. 


| Q@ CONTACTS: Heavy duty snap action switch 
mechanism of self-contained type has separated 
| normally open and normally closed circuits per- 





mitting either direct or reverse action by choice 
of connection. Contacts are double-break, silver. 
Binder head terminal screws, located immedi- 
ately adjacent to conduit entrance, accommodate 
14 gauge wire. Melamine case is non-carbon- 
tracking. Entire unit is readily removed for in- 
spection or replacement. 


i CONTACT RATINGS 
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COVERS ENTIRE RANGE 
OF MACHINE TOOL PRESSURES 


Nine variations of the basic pressure switch are available to suit particular 
conditions of application. Yet designs are such that any two or three ver- 
sions of the basic device will serve most machine builders’ requirements. 
Bellows type actuators are employed on seven variations covering pres- 
sures ranging from 1.0 to 1000 p.s.i. with differentials varying from 1/2 to 
5 145 p.s.i. Piston type actuators employed on two variations cover pressures 
a 
























ranging from 100 to 3000 p.s.i. with differentials varying from 85 to 800 
p.s.i. All switches are capable of withstanding surge pressures amounting to 
at least 150% of the maximum operating pressure, and usually more. 
Typical applications for this new line are safety switches in lubri- 
cating oil, cutting oil or coolant systems; firing switches 
on air or hydraulically operated resistance 
welding machines; interlocking switches 
on hydraulically operated machine 
tools; and limit switches 
on hydraulic presses. 















ATT 


Piston Actuated 
Range..... 100 to 1000 psi. - 
Differential 85 to 325 p.s.i. 





4 Differential 100 te 800 p.s.i. 
Bellows Actuated 
Range..... 10 to 390 p.s.i. 


Bellows Actuated 





7 .  Range...... 75 to 500 p.s.i. 
Oiferential 23 te 125 pst. ngceutal 80 te 120 pal 

Seared Tto 115 p.s.i. - 
Differential 6te 30 p.s.i. Range..... 150 to 1000 p.s.i. 


Differential 85to 145 p.s.i. 


Bellow's Actuated 


Range..... 1 to 75 p.s.i- 
Differential 3 to 15 p.s.i. i 


Write for Bulletin 9012-A. Square D Company, | 
4041 N. Richards Street, Milwaukee 12, Wisconsin : 





Bellows Actuated 







Range..... 1 te 10 p.s.i. 

Differential Yto 5 p.s.i. 
or 

Range.....++ 1 te 20 p.s.i. 





Differential Ito 6 p.s.i. 


SQUARE J) COMPANY 


DETROIT . MILWAUKEE ‘ LOS ANGELES 








SQUARE D CANADA, LTD., TORONTO, ONTARIO «+ SQUARE D de MEXICO, S.A., MEXICO CITY, D.F. 
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qd. RECORD the temperatures at specific points 
in the anatomy of a “‘jet’’ is a tough assignment, but 
‘this small-diameter thermocouple, manufactured by 
Precision Tube Company of Philadelphia, does it. 


Thin as a thread, it can be employed effectively 
in lengths up to 20 feet—laid along surfaces, 
snaked around obstructions, pushed down chan- 
nels, fed through tiny apertures, sealed in walls 
and left protruding into space. Temperatures are 
only registered at the end where the thermocouple 
junction is located. Thus when inserted into pres- 
sure and exhaust chambers of jet engines, it can 
be maneuvered in any direction to obtain tempera- 
tures of gases with pin-point accuracy at different 
points. 


Top performance has been achieved by use of — 


Advance* Wire—because, in its finer forms, it has 
a negligible temperature coefficient of resistance, 
only +.00002/°C; develops maximum and uniform 
thermal e.m.f. against copper; is extremely ductile; 
is resistant to heat and corrosion. An insulated 
winding of Advance is inserted into a seamless 
copper tube, and themocouple junction is made by 
cutting the assembly to length and brazing or 
welding the wire and the tube at one end, 


Rapid response to temperature change, and 


Diameter of Thermocouple com- 
pared with ordinary Pin ite 
peratures only register at point of 
Thermocouple Junction. 





small heat storage are characteristic of this thermo- 
couple — permitting accurate readings to be 


obtained almost instantly. Moreover, its small 
proportions render it ideal for use with midget-size 
mechanisms. 


Whether your product be small or large, if its. 
successful operation rests upon application of 
special purpose alloys, send your specifications to 
us. We will supply the alloy with electrical and 
physical properties best suited to your 
requirements. 





Drwer-Harris 


COMPANY 


HARRISON, N. J. 


BRANCHES: Chicago ¢ Detroit «© Cleveland 
los Angeles © San Francisco ¢ Seattle 
THE B. GREENING WIRE COMPANY, LTD. 
Hamilton, Ontario, Canada 


* Trade Mark Reg: U. S. Pat, Off. 


Which G-E insulating varnish for your job? 


WHY G-E INSULATING 


VARNISH 1154 was 
SELECTED FOR THIS 


PAPER MILL MOTOR 


Here Are a Few of the 
Many G-E Varnishes Designed for 
Specific Types of Applications 


BOND 5008 EXCELLENT e A paper mill motor is designed to resist moisture, oil, acid 
DIELECTRIC and chemical solutions—and keep right on running. So, to 
ane ene an insulate a motor of this type, General Electric varnish special- 
) a on ists recommended G-E Clear Baking Glyptal Varnish 1154. 
ane This particular varnish is compounded to withstand acci- 
TO ALKALI EXCELLENT | 6008 EXCELLENT dental soakings, yet stay hard and flexible to provide long 
RESISTANCE service. In addition, it has excellent dielectric strength, adhe- 
— — | — sion, and aging characteristics. 
Trent caen | cReeLient EXCELLENT Your insulation problem may be complex or simple. But 
posrsaren | Creeuicet cea | es whatever your requirements, there’s a G-E varnish specially 
Cees — ee omens designed to meet your needs. Experts match a varnish to your 
aneein, job, and G-E Quality Control methods keep each individual 
TURE AGING coon 6000 EXCELLENT | EXCELLENT shipment uniform. 
FLEXIBILITY EXCELLENT | EXCELLENT Call your local General Electric Distributor for more details 
on General Electric Insulating Varnishes. Or write to Resin 
and Insulation Materials Division, Chemical Department, 


y 
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General Electric Company, Schenectady 5, N. Y 
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MAKING LIFE PLEASANTER ... 





right from the start 


ODAY’S BABY, from the moment he’s born, has a 
ase pleasanter, safer life to lead because of 
Spongex* sponge rubber. 

First in the hospital, later at home and at school . . . 
in the office, on factory production lines 
or playing, he will find Spongex an integral part of 


. . working 


more and more products — cushioning, insulating. 
protecting. 


Spongex is used today for hospital pads and bath 
sponges, chair cushions, furniture upholstery, shoe 
insoles, typewriter pads, auto window strips, insulation, 
refrigerator and door gaskets — an infinite number of 
things — and increasing almost daily. 


Made by a company which, for 25 years, has spe- 





cialized in the production of cellular rubber, Spongex is 
an amazingly versatile material that is solving problem 
after problem for keen-visioned manufacturers. Spongex 
is available molded to your own specifications or in 
sheets. tubing, cord, slabs or strips. Spongex is carefully 
controlled as to resiliency, cell structure, tensile 
strength, and resistance to heat, cold, moisture, oils, 


acids, corrosive vapors and abrasion. 


Whether you're planning improvements in your 
present products or developing new ones for the future, 
Spongex merits your most serious consideration. Write 
us describing your individual requirements. Sponge 
Rubber Products Co., 267 Derby Place, Shelton, Conn. 


Sales offices in principal industrial centers. 


*Re. US. Pat. Off. 


SPONGE RUBBER PRODUCTS CO. 


SPONGEX* o« CELL-TITE® co 






TEXFOAM* -« 


TEXLITE © TEXLOCK 


ELECTRICAL MANUFACTURING 








BEFORE 


INSTALLING 
A-B COMBINATION 
STARTER 


AFTER 


INSTALLING 
A-B COMBINATION 
STARTER 
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THREE UNITS REPLACED BY ONE COMBINATION STARTER 


Saves Space—Reduces Cost—Makes Neater and Safer Installation 


BULLETIN 71 2 @ Compactness ... that is a requirement of modern machine 
COMBINATION STARTER tool design. 


For example: The old way (see above) called for three 
separate units ... (1) disconnect switch . . . (2) motor starter 
... and (3) push button station. 


The new way (see above) calls for ONE unit... an Allen- | 
Bradley Combination Starter, with push button, magnetic 
switch, and disconnect unit in ONE neat cabinet. 


This compact construction saves space ... reduces cost... 
makes a neater and safer installation. For full information 
send for Bulletin 712-713 describing A-B Combination Start- 
ers in various types of enclosures. 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 


\ { 


ALLEN-BRADLEY 
Cover cannot be opened un- Disconnect unit and switch are 


less disconnect lever is “OFF.” mounted on one back plate. COMBIN ATI ON STARTER 









The Starter that introduced a New Era 
in Automatic Motor Controls 


When Allen-Bradley engineers combined the straight-line 
motion of a solenoid plunger with the high arc-disruptive 
action of confined, silver alloy contacts, a new era in auto- 
matic motor controls was born. 














































The Solenoid Principle 


The solenoid principle permitted a switch design of un- Allen-Bradley Solenoid Contactors 
matched simplicity . .. a starter so devoid of trouble-breed- Never Clean. Dres 

ing parts, like pins, pivots, bearings, etc., that the Allen-Brad- 

| 

| 












will give satistovtory operotion, / 
only when the silver otloy 


ley solenoid starter was recognized everywhere as ‘‘trouble- 
free.” 


The Contactor Design 


The contactor design, utilizing double break contacts of 
Allen-Bradley patented silver alloy, did away with the old, 
complex arrangements of lever arms, hinges, flexible jump- 
ers, and rolling-type contacts. 


For the first time in all control history, the feature of NO 
CONTACT MAINTENANCE was made available to control 
users. 


Today, every Allen-Bradley 
solenoid starter carries the instruc- 
tion—""NEVER CLEAN, FILE, OR 
DRESS THE CONTACTS.” Why? 
Because the silver oxides which may 
form on the contact surfaces are 
good conductors. To file the con- 
tacts would only waste valuable 





sulating crossbar. 


| |) contact life. 
1 | . . Sectional View of A-B 
| Double ee You can install Allen-Bradley Solenoid Switch with- Wall 
in- ° ° t ; 
| em Gees en & Bulletin 709 Solenoid Starters... ner 


and forget them. 


Only ONE Moving Part 


DEPENDABLE, TROUBLE-FREE PERFORMANCE 


. . . Precision High-Speed Switching 
for Automatic Sequence Controls 


Freedom from complicated linkages, pivots, and hinges 
makes the simple Allen-Bradley solenoid switch ideal for 
controlling machine tools. Allen-Bradley switches open 
and close with split-second accuracy ...not once or twice 
... but continuously. Such precision is now accepted as 
“standard” by many machinery builders who depend upon 
Allen-Bradley controls for high-speed, sequence operation 
of their machine tools. 

Let us send you Bulletin 709. 

Allen-Bradley Co., 1316 So. Second St., Milwaukee 4, Wis. 





ALLEN-BRADLE 


SOLENOID MOTOR CONTRO 










Will specifications alone 





give you the best spring? 














Sometimes, yes . . . but there are 
times when strict adherence to specifica- 

CE ’ tions may present manufacturing diffi- 
q culties to the springmaker whose cost may reach unnecessary proportions. 

Your spring specifications are thoroughly analyzed by Wallace Barnes 

engineers — not only for suitability of material, dimensional and load 

tolerances — but also for the best method of production. If there are 

advantages to be gained by a change in design or material and still give 


jes ff s : 
required results, you are advised. 


This is just one of many safeguards your order receives when it bears 


Ww 


the destination ‘‘Wallace Barnes.”’ 


ALhekuce Buenes SPRINGS 


SMALL STAMPINGS * WIRE FORMS * HAIRSPRINGS * COLD ROLLED SPRING STEEL 
WALLACE BARNES COMPANY 


BRISTOL, CONN 


DIVISION OF THE ASSOCIATED SPRING CORP. 
AND IN CANADA, THE WALLACE BARNES CO., LTD., HAMILTON, ONTARIO 
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You always get 


a GOOD STEER 


when you 


get this advice: 


a Ss 







Exemplary conduct in line of duty is expected | 
of every instrument in the wheelhouse of every 
craft afloat. So there, on duty, you find bright 
Brass in gyro-compasses, binnacles, sextants, 
revolution indicators, and other navigating 
equipment. For Brass carries ‘master’s papers” 
for each of these jobs. Non-magnetic and 
ruggedly resistant to corrosion, Brass was an 
ancient mariner in Columbus’ caravels — 

and is shipshape and modern today in sleek gy 
new luxury liners. 


Matter of fact, Brass is always modern — for 
in these jobs, like many others — no satis- 
factory substitute has ever been found for 
this yellow alloy of a thousand uses. 


And if you want new dependability, new 
fabricating economy, and new merchandising 
power in your product, then build it of Brass 
—or build Brass into it at vital points. Then, 
while you're at it, build it “ Bristol-fashion” 
(an ancient and honorable seaman’s term 
meaning trim, clean, prompt, right). Build it 
of Brass sheet, rod, and wire rolled and drawn 
in the modern mills here at Bristol. Our Sales 
Engineers will fit their time to yours, to 
measure the possibilities of greater profits for 
you through the use of Bristol Brass. Write. 


J BRISTOL BRASS youiin 


Makers of Brass since 1850, Bristol, Connecticut 


NEW YORK OFFICE: 15 PARK ROW, NEW YORK CITY 

PITTSBURGH OFFICE: 438 OLIVER BUILDING, PITTSBURGH, PA. 
ROCHESTER OFFICE: 616 TEMPLE BUILDING, ROCHESTER, N.Y 
PROVIDENCE OFFICE: 827 HOSPITAL TRUST BLDG., PROVIDENCE, R.|I. 
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FACTORS IN CHOOSING 
RESILIENT GASKETS 


N addition to a review of the principal factors in choosing 
resilient gaskets, you will find design information on many 
other sealing problems in “Armstrong’s Gasket and Sealing 
Materials.” This new, 20-page booklet will prove helpful to 
purchasing agents as well as to designers and engineers. 
As you know, many variables influence the design of gaskets 
and gasketed joints. Ten technical discussions in “Armstrong's 
Gasket and Sealing Materials” cover most of these variables 
This booklet also contains physical data on the five major 
types of sealing materials offered by Armstrong: synthetic 
rubber compounds, cork-and-synthetic-rubber compositions, 
cork compositions, fiber sheet packings, and rag felt paper. 
Add “Armstrong’s Gasket and Sealing Materials” to your 
files now. Write today for your copy. Address Arm- 
strong Cork Company, Gaskets and Packings De- 
partment, 9512 Arch St., Lancaster, Pennsylvania. 


ARMSTRONG’S 
GASKET AND SEALING 


MATERIALS PARTIAL CONTENTS 
Designing Flanges for Effi- 


cient Sealing, Designing 
Gaskets to Reduce Cost, 
Effect of Gasket Width on 
Compression, Effect of Sur- 
face Condition on Gaskets, 
Proper Compression for Re- 
eet erted a eee silient Gaskets, Relation of 
Gasket Thickness to Load, 
Resistance to Chemicals, 
and other useful material. 


ARMSTRONG’S GASKETS e PACKINGS e@ SEALS 
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D. R. PERCIVAL, 


Electrical Engineer, Machine Division, Norton Company 





BEN B. BRESLOW, President, Utility Appliance Corp. 
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“T think many designers will 
save time in the long run if they 
will decide, at the start of a 
job, to use standard motors.”’ 
Thus speaks D. R. Percival, Elec- 
trical Engineer, Machine Divi- 
sion, Norton Company. ““We’'ll 
eliminate the exhaustive engi- 
neering tests we used to make on 
fractionals. With horsepower, 
service factor, breakdown torque, 
and starting current all rated on 
a clear-cut, uniform basis we'll 
know in advance whether the 
motor will handle the job.”’ 


“The big thing about the new 
small-power motor standardiza- 
tion plan, to me, is the promise 
it holds of increasing the avail- 
ability of all makes of motors,’ 
says Ben B. Breslow, President, 
Utility Appliance Corp. “We'll 
stand a better chance of getting 
‘off-the-shelf’ delivery of motors 
if they are a big-production item, 
instead of a special. We cut a few 
production corners, too, by using 
standards. We eliminate special 
jigs and fixtures, and the need 
for making universal mounting 
bases and adapter plates. We can 
‘standardize’ more of our own 
assembly methods.”’ 


GENERAL 
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More for your. money with 
S TA NDARD 


fractional- 
horsepower 


MOTORS 


FOR EXAMPLE; the General Electric machine tool motor gives you a 





fractional engineered specifically for rough and tumble industrial service. 
Totally enclosed, these motors have a rigid base.and ball bearings which 
make them suitable for jobs where thrust is encountered. Firmly anchored 
windings stand up under frequent start-stop service, plugging, and 
momentary overloads. Descriptive bulletins on this and the 10 other main 
groups of standard G-E motors shown below may be obtained by writing 
to your nearest G-E office or Apparatus Dept., General Electric Company, 
Schenectady-5, N.Y. 


Unit-Bearing Fan Washing Machine 





Oil Burner Machine Tool 


ae 


Coal Stoker 





Jet Pump Shaft-Mounted Fan Sump Pump General Purpose 


THE NEW MOTOR INDUSTRY STANDARDS for defining motor 
rating and performance and the new dimension standards for small-power 
general-purpose and definite-purpose* motors were-not set for the conven- 
ience of General Electric—or any other electrical manufacturer. They 
were arrived at after careful study of thousands of motor orders and 
months of co-operative work by industry associations and the National 
Electrical Manufacturers’ Association. They represent the best possible 


_ co-ordination of motor design with the current needs of small-power 


motor users. And—these standards will be modified as design trends 
change, to keep in step with user needs. Standardization is not static! 


GENERAL ELECTRIC offers you three definite advantages as a source. of 
fractional-hp motors. First we give you the widest variety Of standard 
general-purpose and definite-purpose motors to choose from — some 1600 
in all. Second, General Electric motor-exchange and repair-service plans 
have been developed on a country-wide scale to give prompt, low cost 
motor repair or replacement service to your customers. Finally, in all G-E 
motors you get the quality extras which standards can’t cover. You get 
the benefit of the newest developments in bearing design, insulation, and 
winding techniques. You get the best possible protection against electrical 
breakdown and mechanical wear and tear. 


* Definite-purpose motors are standard motors specifically designed for jobs where gen- 
eral purpose motors (built for broad application: are vot ideally suited 


ELECTRIC 


700-82 









HEINEMARNRN 


MAGNETIC CIRCUIT BREAKERS 
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There’s a simple, sensible way 
for management men and small- 
business executives to avoid the 
“grief” of new-construction short- 
ages, bottlenecks and uncertainties. 

Your purchase or lease of suit- 
able—or easily adaptable—Gov- 
ernment-owned properties can get 
your new or branch plant into 
production months quicker and on 
a favorable competitive cost basis. 

Strategically -located, modern, 
well-built plants and other facili- 
ties are ready and waiting for you 


Room 307—425 Second St., N.W., Washington 25, D.C. 


Regional Offices: Atlanta + Birmingham «¢ Boston 
Charlotte « Chicago ¢ Cincinnati * Cleveland 
Denver « Detroit « Grand Prairie, Tex. * Helena 
Houston « Jacksonville « Kansas City, Mo. « Little 
Rock « Los Angeles ¢ Louisville * Minneapolis 
Nashville « New Orleans « New York « Omaha 
Philadelphia ¢ Portland « Richmond « St. Lovis 
Selt Lake City « San Antonio « San Francisco 
Seattle « Spokane « Tuisa 
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... the plant you 
mm nieed may be ready 


and wailing 


Investigate ready-built, 


ready-to-occupy production 


facilities available now 


to bid on now. Space units for 
90-man businesses, giant indus- 
trial plants, marine terminal sites 
—properties suited to almost any 
kind of manufacturing or com- 
mercial enterprise. One or more 
of these may well be exactly what 
you are looking for . . . or capable 
of conversion to your needs with 
minimum functional changes. 
Save yourself time, worry and 
money. Check with us before you 
attempt to build. Send for your 
free copy of the new Plantfinder. 


af 


Consider the advantages of the 
many properties listed and de- 
scribed. Then phone, wire or write 
our nearest Regional Office for 
further information—or for an 
appointment to inspect facilities 
that may meet your requirements. 


NEW PLANTFINDER—FREE... 


Describes immediately 
available properties—lists 
others soon to be made 
available—indexed, cross- 
indexed for your conven- 
ience. Write for free copy 
—to the address listed 
below . . . on your com- 
pany letterhead, please. 


WAR ASSETS ADMINISTRATION 


OFFICE OF REAL PROPERTY DISPOSAL 








. » » Yes, you can rely upon Mitchell-Rand 
to supply the particular COMPOUND OR WAX 
to meet your specific requirement . . . and if in 
the extensive line totaling more than 3500 
formulae, there isn’t one which meets your 
conditions—then, Mitchell-Rand will create a 












WAX OR COMPOUND embodying every quality 
required . . . an outstanding example of such 
special service is the development of EX 1257 
Dipping and Impregnating Wax — following 
are the specifications of the latest in Mitchell- 
Rand's large list of Waxes and Compounds: 






















SPECIFICATIONS AND TEST DATA 
M-R EX1257 DIPPING AND IMPREGNATING WAX 


| Ring and Ball Softening Point. cae vege DM eTTTe®, 
| . Melting Point, UTD (Ubbelohde Method) . .. 5192 te 198° F. 





Penetrations ........ Ro ha wes vs es '. . .82/200/60-8 to 10 

| ; 777100/5-6 to 8 

| 115/50/5-10 to 12 

| EN er eRe at > ; 
Viscosity, Sayboldt Furol..... .. Lee eees ++ @t 250° F.—175 to 180 seconds 


at 275° F.—125 to 130 seconds 


, et ; 
| Specific Gravity at 60° F...............,. 1.005 color tan 
| at 300° F.— 90 to ‘95 seconds 


| M-R COMPOUNDS-— RESIST high voltage breakdown, salt spray atmosphere, humidity, 
cracking or flaking, acids and alkalis. HAVE excellent flexibility, adhesive qualities, high 
cold flow, good thermal conductivity. 

| M-R WAXES—PENETRATE fibre, floss, bakelite, paper and cloth. HAVE low viscosity, 
high surface tension, good electrical characteristics. MORE THAN 3500 FORMULAE. 


No matter how difficult or involved your insulating and impregnating Wax or Compound 
problems are—bring them to Mitchell-Rand...the ‘Electrical Insulation Headquarters.” 





Write today for your free copy of the M-R WALL CHART with its engineering tables, electrical symbols, carrying 
capacities of conductors, dielectric averages, thicknesses of insulating materials, tubing sizes, tap drills, etc. 


A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH - 
AND TWINES + CABLE FILLING AND POTHEAD COMPOUNDS + FRICTION TAPE AND SPLICE - 
POUNDS + FIBERGLAS SATURATED SLEEVING + ASBESTOS SLEEVING AND TAPE - 

rN MICA PLATE, TAPE, PAPER, CLOTH, TUBING - 

LEEVINGS + IMPREGNATED VARNISH TUBING - 


INSULATING PAPERS 
TRANSFORMER COM 
VARNISHED CAMBRIC CLOTH ANC 
FIBERGLAS BRAIDED SLEEVING + COTTON TAPES, WEBBINGS AND 
INSULATED VARNISHES OF ALL TYPES » EXTRUDED PLASTIC TUBING 
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CONSTRUCTION 


LOAD CARRYING 
CAPACITY 


HIGH RESISTANCE 
TO SHOCK 


LOW COEFFICIENT 
OF FRICTION 


EASY 
TO INSTALL 


CONFORMABILITY 


NATION WIDE 
SERVICE — 

















Johnson Bronze Sleeve Bearings Give You Every Worthwhile Advantage 








MPLIFY 
























and Save 


Are you buying more bearing than you need? Arte you building sales 
resistance into your product by making it too complicated? One of the 
easiest ways to simplify the design and operation of a motive unit... 
without sacrificing performance or efficiency . . . is to install Johnson 
Sleeve Bearings. 


The adoption of Sleeve Bearings brings many worthwhile advantages. It 
gives the designer more freedom in tolerances. It simplifies installation, 
also maintenance and replacement. The solid bearing surface provides 
excellent load carrying capacity. This bearing surface permits a con- 
tinuous film of lubricant to form between the bearing and shaft... 
preventing wear, eliminating noise and reducing friction to the minimum. 


Johnson Sleeve Bearings are more economical too. Their low unit cost 

















Branch Offices 


Atlanta 

Buffalo 
Cambridge, Mass 
Chicago 
Cincinnati 
Cleveland 

Dallas 

Detroit 

Kansas City, Mo 
Los Angeles 
Minneapolis. 
Newark 

New York 
Philadelphia 
Pittsburgh 
San Francisco 
St. Louis 
Seattle 
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provides manufacturers with a much lower cost and a greater profit 
on each model. They are precision made. . . of highest quality 
materials. Why not investigate the possibilities of using 
Johnson Sleeve Bearings in your product? We can give 
you sound advice and excellent delivery—NOW. 


JOHNSON BRONZE CO. 
570 S. Mill Street, New Castle, Pa. 
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The seven-improvements_asked for most in motors... 


wrapped up and PACKEO IN STEELS 


For years, motor users complained that no one motor 
had all the features they wanted most. 

Westinghouse engineers surveyed motor users to 
find out exactly what they needed . . . and then tailored 
an entirely new motor to fit those requirements. 

The result is the new, outstanding Life-Line Motor— 
the first truly all-steel motor made available to indus- 
try. Packed in its thick, protective steel housing are 
more benefits asked for by motor users than any other 
motor made today: 


ALL-STEEL PROTECTION. All frames, feet and brackets 
are HEAVY STEEL. 


UP TO 35% LESS SPACE PER HP. Life-Line Motors 
occupy less space per horsepower than any other 
standard motor. 


UP TO 134% MORE TORQUE PER (8. As much as 


Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 


134% higher starting torque per pound of moror... 
up to 116% higher maximum torque. 


NO LUBRICATION NEEDED FOR 5 YEARS. Bearings 
are prelubricated ... sealed against dirt and moisture. 


STRONGER ELECTRICALLY. New insulating materials 
. new coil-winding techniques . . . new stator slot 
designs ... give new record-setting electrical strength. 


NEW, QUIET SMOOTHNESS. Life-Line Motors cut 
vibration and noise to new low limits for standard 
motors... satisfy many “special motor” requirements, 


NEW, SLEEK LINES. Sleek lines and smooth finish dis- 
courage dust and dirt accumulations . . . harmonize 
with modern machine design. 

Write for details. Westinghouse Electric Corporation, 
P. O. Box 2025, Buffalo 5, New York. J-21422 
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Varglas Silicone Electrical Insulating Tubing and Sleeving 
Lead Wire and Tying Cord 





VARGLAS SILICONE is a sensationally new electrical insulating sleeving and tubing developed by 


our laboratory and pilot plant during the war. It is a product which combines Varglas and Silicone 
to bring revolutionary possibilities to electrical insulation. 






VARGLAS SILICONE is efficient under a wide temperature range...to 500°F. or more in some appli- 


cations, yet remains completely flexible at —-85°F. It has excellent resistance to moisture and lubricating 
oil, is flame resistant and self-extinguishing, and is the strongest of the accepted insulating materials. 


VARGLAS SILICONE, pioneered by VARFLEX CORPORATION, 
is the first combination of these outstanding features: 


1. VARGLAS — Continuous filament Fiberglas — a moisture and fungus proof material which will not 
burn and is chemically inert — strong and flexible at high and low temperatures. 


2. NORMALIZING—Removes binder and organic inclusions from the Fiberglas — improves electrical 
qualities and allows uniform impregnation. 

3. SILICONE HIGH TEMPERATURE RESIN —Which has a natural affinity for the Fiberglas, 
renders it abrasion-resistant, flexible and non-fraying. 


VARFLEX CORPORATION, manufacturers of electrical insulating tubing and sleeving, are 


insulation specialists. If you require special insulation, write us about your problems. We will gladly 













os 


quote on your individual requirements or ASTM specifications. We have a complete line of sleeving 


and tubing, based on Fiberglas, cotton, and extruded plastics. 


Yow, Varflex invites you to test these free samples 


of Varglas Silicone in your own plant or labora- 
tory. 


VARFLEX CORPORATION 


309 N. JAY ST. ROME, N. Y. 
A LO OURO SL AN AN EO HC ee 
















Please send me folder containing free samples of Varglas Silicone products. 
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It's yours on 
request | 
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VARFLEX CORPORATION, 309 N. JAY ST., ROME, 
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1 The Die Cast Enclosed Line of MICRO 


Varying Actuators Meet Most 
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MICRO Precision Switch MICRO Precision Switch MICRO Precision Switch 
BZV-2RQ BZE-2RQ9 BZE-2RQ2 


*Q” Actuator is well suited for use in The “Q9” Roller Actuator is ideal for The ‘‘Q2” Roller Lever Arm Actuator is 
applications where actuating motion is use with cams and slides—roller as- for use with fast cam and slide actuation. 
in line with plunger motion. sembly may be turned 90°. 


Here Are a Few of the Many Types 
of Enclosed Switches That Are Available 


® The die cast enclosed line of MICRO 
Precision Switches is available with varied 
actuators. Sturdy construction makes 
them especially desirable for use on in- 
dustrial machines where conditions de- 
mand ruggedness. This MICRO Line of 
switches is used for mechanically actuated 
safety, limit or control. It is possible to 
mount them from side or bottom. Roller 


lever arms are adjustable vertically through 


an arc of 225 degrees or horizontally 
through 360 degrees. Plunger type actu- 
ators have hardened tip which moves in 
a brass sleeve for long life. 

MICRO Precision Switches are made in 
a complete line—the Basic, the Die Cast 
Enclosed, the Explosion Proof, the small 
V3 group and others. This offers you wide 
selection to secure the exact switch to 


meet exacting requirements. 


MADE WITH THE KVOW-HOW BEHIND MILLIONS OF PRECISION SWITCHES 
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SEAL BOOT 
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~ SEALING 


GASKET 
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ee MOUNTING 6-32 x1/4 FLAT HEAD 
SCREW HOLE MACHINE SCREW 































This cut-away view shows ar- 
rangement of the basic switch 
in the die cast housing. Hous- 
ing shown is bottom mounting 
design. 












MICRO Precision Switch MICRO Precision Switch 
BZV-2RN BZV-2RN2 AND HERE’S THE WAY 
The sealed plunger type actuator is for The sealed plunger roller lever arm THEY ARE MOUNTED 


use where oil, water, dust or abrasives actuator is for use with fast cams and 
are present. slides where oil, water, dust or abrasives 
are present. 









Here Are Four Representative Applications 








The illustration 
to the right 
shows operation 
of switch only 
when slide is 
moving to the 
left. 


SIDE MOUNTING 
This mounting can be arranged 
from either side. Lead washers are 
provided on sealed-type switches. 





Above illustration shows MICRO die 
cast switch being used as a limit 
switch on the carriage of a lathe, 


“tt 


STULL LAL AALAAARRMMNAAR LALA! 








The illustration 
to the right 
shows actuation 
by slide. Itisalso 
useful where ac- 
tuation is by 
fast cams. 


Illustration 
shows actua- 
tion by disc and 
cam with roller 
arm and sealed 
plunger. 





BOTTOM MOUNTING 
Bottom mounting designs have a 
flanged bottom plate, % inch in 
iat thickness. Bottom plates are : 
gasketed. 
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SALES REPRESENTATIVES 
ata T Cc ai PORTLAND, ORE.....917 S. W. Oak Street 
ST. LOUIS Bus ccccsencacaseeee Delmar 


TORONTO, Ontario, Can.ecseces a} King St. 


BRANCH OFFICES 


CHICAGO 6......308 W. Washington St. 
NEW YORK 17..........101 Park Avenue 
CLEVELAND 3.....+..4900 Euclid Avenue 
LOS ANGELES 14.......1709 West 8th St. 
BOSTON 16....++++++126 Newbury Street 













A CORD THAT BUILDS CONFIDENCE 


A TAG THAT Buallds Sales 





| ready to go to work for you now 


Here’s a sales team that’s ready now to go out and help you 

| change your product into dollars. It’s the General Electric 
Flamenol* cord-and-plug set and its business-building part- 

| ner, the new, sales-minded General Electric Flamenol tag. 
On your product this combination does a double job. The 

| smart Flamenol cord with molded-on plug tells a story of 

high quality, because it looks good, and it’s made tough. The 
} General Electric tag, bearing the best-known name in the 
field of electricity, creates a selling force that just naturally 


draws sales. *Trade-mark Reg. U. S. Pat. Off. 


| GENERAL @ ELECTRIC 


$2 





























The Flamenol cord —a sales- 
booster in its own right — has 
built for itself a steadily grow- 
ing following of customers who 
look for it on the electric equip- 
ment they buy. They’ve learned 
to insist on this good-looking 
cord, because they know it’s 
made to last. To these discern- 
ing buyers, the Flamenol cord 
is a stamp of fine quality that 
gives them confidence in the 
equipment they buy. 


POWER CORD 
© Ms nate —e ame pre mottong 
Pg n precte hy ene oetats 
© (ed tay) are teading tron 
© Dew ne bey © bat come: one ty 
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To talk to customers who are 
already sold on the Flamenol 
cord — to sell those who haven't 
yet heard its top-quality story — 
and, above all, to give an ex- 
tra sales push to your product, 
Flamenol cords are now supplied 
with the sales-building General 
Electric Flamenol tag. This label 
is ready to go to work for you 
now — ready to tell a compelling 
story to your trade. 





Flamenol cords in six-, eight-, 
and eleven-foot lengths are 
available for your light-duty 
products now, in brown or 
ivory. For more information 
on these big sales builders, 
write to Section Q76- 1222, 
General Electric Co., Bridge- 
port 2, Connecticut. 
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Electrical Contact Material 
for Bar or Disc Contacts 


Our contact material is available in bi-metallic form . . . palladium, 
platinum or silver, pure or alloyed, bonded to nickel or nickel silver. . . 
or in solid form of any precious metal or alloy. 


We are prepared to — 

- « « Supply this material for your own attaching 

- » « attach the contact material to arms supplied 
by you 

- « » provide complete assemblies of arms with 
contact material attached 

Our new bar contacts result in a great saving of precious metals 
with assured contact area equal to the width of the bar, with larger 
mislocation tolerances, and with marked economy in attaching. But 
whether bar or disc, these contacts are permanently welded with a weld 
strength of 25 to 35 pounds where thickness of blade permits, and they 
can be positioned within .005 on length and .010 transverse. 

The electrical conductivity and life of a welded contact greatly 
exceeds that of the mechanically applied type because it is fused... . 
permanently bonded to the arm, not dependent upon mechanical pres- 
sure for electrical contact between arm and contact. 

One of our sales engineers will be pleased to assist you in comparing 
the costs of our materials and methods of application with conventional 


types. 


BAR CONTACT TAPE . . , under license arrangement with Western Electric Company, Inc. 


LRAJOOGUCE.. PRODUCTS 


SHEETS * WIRE * TUBING * SOLDERS * FABRICATED PARTS AND ASSEMBLIES 
OF SOLID AND LAMINATED PRECIOUS METALS 
D. E. MAKEPEACE COMPANY 
Main Office and Plant, Attleboro, Massachusetts 
NEW YORK OFFICE, 30 CHURCH ST. CHICAGO OFFICE, 55 EAST WASHINGTON ST. 
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LITTLE BOLTS 
DO BIG JOBS 


for the 
Refrigeration Industry 


Tue complexity of modern, 


manufactured items reflects itself in the increasing 
demands for special type nuts and bolts. The unusual bolt illustrated, 


for example, is a vital part of the compressor unit 
of a well-known national brand refrigerator . . . 


convincing evidence that little bolts do big jobs for big industry. 


Whether they are standard or special, all circle © producte have 
the same uniform, controlled quality that serves to make 
your production more efficient... your products more salable. 
DID YOU KNOW that we have our own 


large machine shop where dies are care- 
fully made by our own skilled toolmakers? 


BUFFALO BOLT COMPANY 


NORTH TONAWANDA, N. Y. - SALES OFFICES IN PRINCIPAL CITIES 
Export Sales Office: Buffalo international Corp., 50 Church Street, New York City 
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STERLING 
SLO-SPEED 


BALANCED DESIGN FOR 
EVERY HORSEPOWER RATING 


Sterling is as well known for its precision gears as_ | 
for the advanced engineering in its electric motors. ' 
From power intake to drive shaft, Sterling makes 
motor, gears, and all parts in one modern plant — 
giving you a highly efficient, slow-speed power unit 
for the “one best” correct production speed. Thou- 
sands of satisfied users are increasing plant profits 
with Sterling Slo-Speed geared motors. 












Send for new informative literature. 


TERLING:::°3.: 
MOTORS. 


GENERAL OFFICES: LOS ANGELES 22, CALIFORNIA 
New York 1 + Chicago 6 « Detroit 2 « Boston 35 + Philadelphia 7 +» Cincinnati 2 | 
St. Louis 8 + Atlanta 3 * New Orleans 13 + Dallas 1 + San Francisco 5 + Seattle 4 
Representatives in Principal Cities and Foreign Countries 
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! ' — APID CHANGES from one operation to another with a “~ — 
| minimum loss of operating time—you'll find this an important i 
li feature of Multipress adaptability. Using a special die-adapter on i : 


the Multipress ram, die change time can be reduced to as little as 
j five minutes ! Your production is never slowed up by prolonged 
i “down: time.” From one high-speed job to another, Multipress 
| flexibility makes retooling quick and easy. 








. Clas Serr 
? 


Bench-size models in 4, 6 and 8 ton capacities, plus the new 

75-ton floor model, offer a wide choice of manual and automatic 

controls of tonnage, speed and cycling—adaptable to almost any 

| type of production ons Standard Multipress accessories include 

benches, side shelves, work-table extensions and a variety of 

| bolster plates—plus accessory tooling for indexing, pelleting, ‘foil- 
marking and other special operations. 






tt, 


Our new, colorful 28-page booklet, “‘Multipress, and How You 
1] Can Use It,” is packed with on-the-job data and stories of Multi- 
| press accomplishments. It proves why many users call Multipress 
} 
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the modern production miracle. 


The DENISON Engineering Co., 1199 Dublin Road, Columbus 16, Ohio 


é WRITE FOR YOUR FREE COPY TODAY! 
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PELLETING 


BECOMES USEFUL HOUSEHOLD LUXURY 


Yes! A new vacuum cleaner, the Lewyt Cleaner, with 
ingenious improvements, has gone to market in a 
smartly streamlined, unique and revolutionary con- 
tainer...a GAIR CONTAINER replete with new 
ideas for packaging and shipping merchandise. 


In the home this new GAIRanteed CONTAINER 
becomes a permanent, handy, compact, two unit 
carrying case, one section for the vacuum cleaner 
and the other for various cleaning attachments. 


What Gair has accomplished with this outstanding 

achievement in the Vacuum Cleaning industry is 

typical of the effective and efficient service and 

femperation the Robert Gair organization has been 
gdering for more than eighty years. 


te 


LEWYT SMART CONTAINER is only 

wide, sturdy construction and sty 

iently in a clothes closet in the home 

sories are neatly held in place int TP Per 
section of the Lewyt vacuum cleaner container. 


LEWYT TWO UNIT CONTAINER makes it easy to 
carry the cleaner and accessories from room to 
room around the house. 


At last a shipping container so smartly designed 
that it enters the living room without upsetting 
the appearance of gracious surroundings. P 


ROBERT GAIR COMPANY, INC. ¢ NEW YOR 
PAPERBOARD * FOLDING CARTONS * SHIPPING CON 
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Easy to Look at... but Doesn’t Need 
Looking After. Disassembly, for in- 
spection, is quick and easy. Readily 
removable pins hold the operating coil, 
stationary and movable contacts, and 
plunger. But inspection—and mainte- 
nance—are not normally required until 
the unit has been in constant service 


for a long time. 


Solenoid-operated construction needs 
no oiling. There are no flexible shunts, 
bearings, hinges, etc., to give trouble. 
Silver-to-silver contacts require no pe- 


riodic filing, smoothing or other dress- 


ing. All coils are vacuum-impregnated. 
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7 Vinge MOORES. 


WARD LEONARD 


Ward Leonard’s new Size 1 Contactor is the first 
of a series of standard a-c solenoid contactors 
available for specialized controls. 


In one compact structure are the minimum num- 
ber of parts assembled on a steel mounting plate*. 
A cold-molded insulating arc hood holds the sta- 
tionary contacts securely in place and confines 
the arc on breaking the load circuit. 


An important feature is the silver-brazing of the 
silver contacts directly to line and load terminals, 
eliminating threaded or riveted joints. Main 
double break contacts and coil terminals are ad- 
vantageously located to permit front-of-board 


connection. *With NEMA Standard Mountings. 


. It's Another Achievement of ‘‘Result- 
Engineering”—A lower assembly cost for :your 
product ... or its better performance... is the 


2a eee 


objective of Ward Leonard’s “Result-Engineer- 
ing” of electric controls. Basic designs adapted 
to your requirements give you the desired results 
at lower cost than a “special’’. 


The simplicity of the design of the 4451 AC Con- 
tactor makes it adaptable to many applications. 
For further information write for Bulletin 4451. 
Please use business letterhead and mention your 
title. 


Biue means ‘“‘Result-Engineering”—In resistors, 
rheostats, relays and other electric controls, the 
distinctive blue identifies Ward Leonard “‘Result- 


Engineering’’. 


WARD LEONARD ELECTRIC CoO. Mount Vernon, 
New York + Offices in principal cities of U. S. 
and Canada 
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Lower Power Factor! 


- Constant! 


Lower Dielectric 


Once again Richardson is first with the best! Now you 
can get a phenolic laminate which has practically every- 
thing manufacturers of electrical equipment, appliances 
and apparatus want in a plastic—in the NEW T-800 
INSUROK! 

T-800 INSUROK has a better combination of proper- 
ties... higher in insulating resistance, lower moisture 
absorption, lower power factor, lower dielectric constant, 
and minimum loss factor . . . than any other phenolic 
laminate which can be punched with moderate heating. 
' T-800 INSUROK is easy to process. Intricate parts 
can be punched cleanly with the use of moderate heat. 

If you are manufacturing anything in the electrical field 
—particularly in electronics, radio, television, hearing 
aids, or anything else—you will want the full facts about 
the NEW Richardson T-800 INSUROK. Send today for 
Bulletin L-103. Requests on company letterheads only 
will be promptly answered. 


The RICHARDSON COMPANY 


_ Sales Headquarters: MELROSE PARK, ILL. FOUNDED 1858 
NEW YORK 6, 75 WEST STREET , 
PHILADELPHIA 40, PA., 3728'NO. BROAD STREET . fetes OMiens 
CLEVELAND 15, OHIO, 326-7 PLYMOUTH BLDG. + DETROIT 2, MICH.,-6-252 G. M. BLDG. 
Factories: MELROSE PARK, Ill. * NEW BRUNSWICK, N. J. 





LOCKLAND, CINCINNATI 15, OHIO 









Higher Insulating Resistance! 


Punches Easily! 


Saves Wear 
on Dies! 


ra combination of properties unparalleled in phenolic laminates 


Specification Data on INSUROK 


Grade T-800 

Thickness Ye" 
Volatile 0.30% 
Moisture Abs. 0.22% 
Expansion 

Center -0001” 

Edge 0000” 

Tests at Room Conditions 
Specific Gravity 1.300 
Dielectric Strength 

Short Time 658 

Step by Step 554 
Power Factor .0197 
Dielectric Constant 3.90 
Loss Factor : .0767 


Tests after 96 hrs. at 9O% 
Relative Humidity 104° F. 





Power Factor -0210 
Dielectric Constant 3.99 
Loss Factor .0838 
Insulation Resistance 167,000 





ROCHESTER 4, N. Y., 1031 SIBLEY TOWER BLDG. 
MILWAUKEE 3, WIS., 743 NO. FOURTH STREET 

¢ ST. LOUIS 12, MO., 5579 PERSHING AVENUE 

* _ INDIANAPOLIS 18, IND. 
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 Truare Beveled Ring takes up end-play, 
eliminates shims, saves 20 minutes assembly time 


TACHOMETER GENERATOR — Kolisman Instrument Division, the 
Square D Company—showing Waldes Truarc Beveled Retaining Ring. 





When installed in a groove with a correspond- | One Waldes Truarc Beveled Retainin g 
ing bevel, the tapered edge of the Beveled ring : 3 i rae 
acts like a wedge and rigidly bridges end-play. Ring gives Five big advantages: 


End-play can also be taken up resiliently by 


another type Truarc ring—the Bowed. @ Secures the cover with its connect- 


ing parts in the housing against 
Wherever you use machined shoulders, nuts, strong pressure, heavy vibration 
bolts, snap rings, cotter pins—there’s a Truarc @ Absorbs accumulated tolerances up 
ring that does a better job of holding parts to- to .010 (ring diameter is 1.9375) 


gether. All Truarc rings are precision engi- @ Eliminates shims, saves material 


neered, easy to assemble and dis-assemble, aneange 


always circular to give a never-failing grip. They @ Saves 20 minutes’ assembly time 


@ Simplifies field maintenance by 
facilitating quick dis-assembly, re- 
See what can be done for your product: send a assembly 


drawing to Waldes Truarc Technical Service En- 
gineers for individual attention without obligation. 


can be used over and over again. 











*Mail this coupon today for your copy of 
“New Development in Retaining Rings” 


On Gn GP Oe OS A a a a a a a a 


Waldes Kohinoor, Inc., 47-10 Austel Place 171vV J 
Long Island City 1, N. Y. 


Please send booklet, ‘New Development In Retaining 





WALDES 


= TRUARC 


Reg. U.S. Pat. Off. 


I altace temic iclinciatnailis 
I 
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WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK City—____________Zone—___State_______-_ J 


Canadian Distrib.: Controlite Engineering & Sales Ltd., 20 Bloor Street W., Toronto 5 ee 
WALDES TRUARC RETAINING RINGS ARE PROTECTED BY U. S. PATS. 2,302,948; 2,026,454; 2,416,852 AND OTHER PATS, PEND. 


Company 
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Fractured 


for safety 


These bearing parts are part of a day’s vital statistics in 
Federal’s “bureau of standards:’ Here race rings and balls 
are crush-tested after hardening to determine their load 
bearing strength, etch tested for any minute cracks in the 
fracture and Rockwell checked for hardness. 
Conditioning a Federal Ball Bearing to deliver the right 
degree of resilience, toughness and resistance to compres- 
siorvand distortion starts with hardening the race rings right 
through to the core to withstand the severe pressure of the 
ball on the ball track, particularly under heavy load. Auto- 
matic electric controls insure a uniform heat-treat through- 


out the entire Federal hardening cycle. The silky fracture 





Since 1908 
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tells the “inside” story in inspection; performance proves it. 
Every fourth operator is an inspector at Federal during 
the more than 100 individual manufacturing, inspection 
and cleaning operations that go into every Federal Bearing. 
There’s a size and type that fits your application in the 
Federal line. Our Catalogue “K” describes them all. May 


we send you a copy? 


THE FEDERAL BEARINGS CO., INC. » POUGHKEEPSIE, NEW YORK 


REPRESENTATIVES LOCATED AT 
Detroit: 2640 Book Tower—26 * Cleveland: 402 Swetland Building—15 
Chicago: 8 S. Michigan Ave.—3 * Los Angeles: 5410 Wilshire Blvd.—3é 


FEDERAL BALL BEARINGS 


ONE OF AMERICA’S LEADING BALL BEARING MANUFACTURERS 
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accepted by people 


who know from— 


Experience 


@ When a transformer gets the nod, year 
after year, of such astute buyers as design- 
ers and purchasing agents, the product ee 
to be good. fy 
These groups have long been specifyin 
and aoiie Sandaed Diniemaniee tite 
trol and measuring on such equipment as 
elevators, cranes, electric furnaces, rolling 
mills, presses, hoists, and many others. 
Control transformers must be compact, 
accurate, and operate economically. Meter. 
ing transformers require highest accuracy. 
Standard Transformers meet these specifi- 
cations and have proved in many years of 
service, their long life and dependability. 
Standard builds transformers for all classes of service, includ- 
ing large power requirements. For indoor service, Standard 
makes air cooled or Askarel filled, and for outdoor service, 
Standard has oil filled transformers. Specify and buy Standard 


THE STANDARD TRANSFORMER CO. 
WARREN, OHIO 


Representatives in Principal Cities 


x 
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In dollars and cents, the cost of an indi- 
cator glass for electrical equipment or 
an appliance is but a small fraction of 
the cost of the complete product—but 
manufacturers have found to their cha- 
grin that a few pennies saved here can 
be an expensive savings! Sales can be 
made or lost because of minor differ- 
ences. If your colored indicators glow 
brightly, uniformly and clearly, if they 
are neatly and accurately made,—your 
product has a desirable finishing touch 
that your customers will like. 

It takes care and experience to 
manufacture accurately-made, cleanly 


KOPP GLASS, inc. 








moulded, colored or white indicator 
glasses. Through many years of special- 
izing in items of this type, Kopp has de- 
veloped an understanding of the prob- 
lems and a technique of manufacture 
that assures uniform colors and a high 
degree of dimensional accuracy. An 
example of present Kopp production is 
miniature plano-convex lenses for read- 
ing mechanical indicators, or for trans- 
mitting controlled light beams. 

We will be glad to send you samples 
of our work in clear or diffusing finishes, 
and to discuss your requirements with 
you at any time. 
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GENERAL-PURPOSE D-C MOTORS 
Designed for general-purpose appli- 
cations. Often used with a-c and d-c 
conversion equipment. Gives you 
quiet operation. Comes in wide range 
of horsepower ratings and speeds. 


D-C GENERATORS AND 
MOTOR-GENERATOR SETS 


Recommended as d-c power unit for 
industrial devices or as exciters for 
large equipment. Available in output 
ratings of 125, 250, and 500 watts 
continuous duty; 125 and 250 d-c 
volts. 


LOW-VOLTAGE SPECIAL D-C MOTORS 


Operate from power sources com- 
monly used on busses, trucks, rail- 
road equipment, battery-operated 
industrial trucks, etc. Sturdy adapt- 
able motors, built usually from 
general-purpose motor parts. 


DYNAMOTORS 


Give you reliable means of convert- 
ing d-c power to other voltages, or to 
a-c. Recommended for neon signs, 
locomotive headlights, communica- 
tion equipment, etc. A light but 
sturdy unit. 


A-C GENERATORS 


Offer you effective source of a-c cur- 
rent for places where it otherwise 
would be unobtainable. Available in 
standard ratings. Strong, well con- 
structed power units. 


MOTOR AMPLIDYNE-GENERATOR SETS 
AND AMPLIDYNE GENERATORS 


Give unusually quick response over 
a wide range of operating loads. 
Thus, the amplidyne generators are 
suitable for many applications. 
Available in single units or assem- 
bled with motor drive. 


HIGH-FREQUENCY MOTOR 


ALTERNATORS 


. Highly recommended for festing 
equipment and source of power sup- 
ply for high-frequency machines. 
Small and lightweight units, but 
sturdy and hard-working. 


700-84 


It has been a long time since we have talked 
about short deliveries on fractional-horse- 
power motors. But our engineering and manu- 
facturing facilities are now available to give 
you just that on d-c fhp motors, generators, 
and motor-generator sets. Whether you re- 
quire a few motors or many, we are ready to 
help you. 

Available for quick short deliveries are 
general-purpose d-c motors, d-c generators 
and motor-generator sets, low-voltage special 
d-c motors, dynamotors, a-c generators, 
motor amplidyne-generator sets and ampli- 
dyne generators, and high frequency motor 
alternators. 

These equipments have a variety of appli- 
cations. Our staff of experienced fractional- 
horsepower motor engineers can help you 
with design and application problems. These 
men accumulated a vast store of new “know 
how’”’ from thousands of war jobs. Combine 
this with previous accumulation of design 
knowledge and application experience, and 
you have 46 years of experience at your 
service. 

Whether it is a new or old application, we 
can help you. Save you time and money, too! 
For more information on the kinds of equip- 
ments we can offer you for quick delivery, 
write for GEA-4871, or call your nearest G-E 
office. : 

Mail This Coupon For Bulletin Describing Available 
D-c, Fhp Equipmerts 


Orererewesaaaa AAABABBBASBABBESEEEEE ESE |S | 


General Electric Company 
Apparatus Dept., Section J 700-84 
Schenectady 5, N. Y. 


Please send me bulletin, GEA-4871, which describes 
G-E d-c fractional-horsepower motors and genera- 
tors available for short delivery. 


Company 


City : : State 
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KLIXON 
PROTECTORS 







AUTOMATIC 
RESET 


vd 


As soon as equipment cools to safe 

operating temperature, the KLIXON 

Protector automatically snaps the 
° power “ON” again... or when reset 

When temperature within the equip: button is pushed when manual reset 

ment reaches danger point, KLIXON  ‘YP¢ is specified. 

Protector snaps the power “OFF” 

preventing burnouts. 















You can stop production delays and cut maintenance 

















SPENCER THERMOSTAT COMPANY 


costs by specifying that the motors, transformers, sole- 
noids and variable voltage transformers you use are 
equipped with built-in Klixon Protectors. 

By preventing overheating and burnouts, Klimon Pro- 
tectors save you money by eliminating work stoppage 
and reducing repairs and replacements. 

Because these protectors are built-in by the manu- 
facturer, Klixon Protectors pro- 
vide a proven and tested combina- 
tion of a protector matched exactly 
to the thermal characteristics of 





the equipment thus assuring permanent burnout pro- 
tection for the life of the equipment. 

Klixon Protectors are unaffected by shock, motion or 
vibration. Harmless momentary overloads do not cause 
nuisance tripouts. They are available in automatic and 
manual reset types in a wide range of types and ratings. 
Note the sketches above which explain the operation of 
Klixon Protectors. 

Protect your equipment by speci- 
fying that Klixon Protectors are 
included in the equipment you buy. 


112 FOREST ST., ATTLEBORO, MASS. 
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@ In recent years the use of short- 
wave diathermy in treating a long list 
of ailments has brought immense bene- 
fit to humanity. 

Diathermy utilizes electrical induc- 
tion in applying deep heat to living 
body tissues. This means that for the 
patient’s comfort and for successful 
therapy, the material used in applica- 
tors must have a high dielectric con- 
stant. It must transmit electric effects 
while providing perfect insulation. 

These properties are inherent in 


+ Nour Flager from, the DUREL Dicey 


phenolics .. . the Durez plastics. The 
diathermy manufacturer... like the 
producer of radios and other electrical 
devices . . . also obtains in Durez an 
ideal combination cf other properties. 
Their mechanical strength, ease of 
molding to various shapes and exact 
dimensions, speed of production, and 
economy of finishing, make the Durez 
plastics ideal for countless uses. 
Durez serves here in the treatment 
drum, the air-space and other applica- 
tor forms, the arm assembly, and even 


in the pilot-light bezels, knobs, and 

meter cases of the control panel. 
* * * 

Many new developments in the use 
of Durez are pictured and described 
in “Durez Plastics News.” May we 
add your name to the list of those 
who receive this informative pamph- 
let each month? 

+ Durez Plastics & Chemicals, Inc., 612, 
Walck Road, North Tonawanda, N. Y. 
Export Agents: Omni Products Corp., 460 
Fourth Ave., New York 16, N. >. 
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PHENOLIC PLASTICS THAT FIT THE 
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The full Revere facilities, including the 
Revere Technical Advisory Service, are 
made available to you through the 
Offices listed here. 

In addition Revere Distributors in all 
parts of the country are eager to serve 
you. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 


230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, Ill.; Detroit, Mich.; New 
Bedford, Mass.; Rome, N. ¥Y.—Sales Offices in Principal Cities, 
Distributors Everywhere. 








DIVISION OFFICES AND MILLS 


BALTIMORE DIVISION 
P. O. Box 2075 

1301 Wicomico Street 
Baltimore 3, Md. 
Phone: Gilmor 0222 
Teletype: BA 164 


MICHIGAN DIVISION 

5851 West Jefferson Avenue 
Detroit 9, Mich. 

Phone: Vinewood 1-7350 
Teletype: DE 237 


ROME DIVISION 

P. O. Box 151 

Rome, New York 

Phone: Rome 2000 
Teletype: ROME N Y 447 


MAGNESIUM-ALUMINUM DIVISION 


P. O. Box 2075 

1301 Wicomico Street 
Baltimore 3, Md. 
Phone: Gilmor 0222 
Teletype: BA 164 


DALLAS DIVISION 

2200 No. Natchez Avenue 
Chicago 35, Ill. 

Phone: Merrimac 2600 
Teletype: CG 957 


NEW BEDFORD DIVISION 
24 North Front Street 

New Bedford, Mass. 

Phone: New Bedford 8-5601 
Teletype: NB 87 


CHICAGO MANUFACTURING 
DIVISION 

2200 No. Natchez Avenue 
Chicago 35, Ill. 

Phone: Merrimac 2600 
Teletype: CG 957 


ROME MANUFACTURING 
COMPANY DIVISION 

P. O. Box 111 

Rome, New York 

Phone: Rome 2800 
Teletype: ROME NY 449 
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—AT YOUR SERVICE 


DISTRICT SALES OFFICES 
At above Mill Points and in the following cities 


ATLANTA 3, GA. 
Rhodes-Haverty Bidg. 
Phone: Main 2142 
Teletype: AT 96 


BOSTON 10, MASS. 
140 Federal Street 
Phone: Hubbard 7190 


BUFFALO 7, N.Y. 
1807 Elmwood Avenue 
Phone: Delaware 7616 
CINCINNATI 2, OHIO 
Carew Tower 

Phone: Main 0130 
Teletype: Cl 171 


CLEVELAND 15, OHIO 
Midland Bldg. 

Phone: Cherry 3930 
Teletype: CV 572 

DALLAS 1, TEXAS 

Tower Petroleum Bldg. 
Phone: Central 8681 
Teletype: DL 88 

DAYTON 2, OHIO 

Mutual Home Bidg. 

Phones: Hemlock 3271 & 8921 
Teletype: DY 107 

GRAND RAPIDS 2, MICH. 
Keeler Building 

Phone: Grand Rapids 9-330] 
Teletype: GR 376 
HARTFORD 3, CONN. 
410 Asylum Street 

Phone: Hartford 7-8174 
Teletype: HF 87 
HOUSTON 2, TEXAS 
Mellie Esperson Bldg. 
Phone: Fairfax 7932 
INDIANAPOLIS 4, IND. 
108 E. Washington Bidg. 
Phone: Franklin 1395 
Teletype: IP 474 


LOS ANGELES 15, CALIF. 
714 W. Olympic Blvd. 
Phone: Richmond 9314 


MILWAUKEE 2, WIS. 
626 E. Wisconsin Avenue 
Phone: Marquette 1440 
Teletype: Mi 292 


MINNEAPOLIS 2, MINN. 
Pillsbury Bldg. 
Phone: Atlantic 3285 


NEW YORK 17, N. Y. 
New York Central Bidg. 
75 East 45th Street 

Phone: MUrray Hill 9-6800 
Teletype: NY 1-1222 


PHILADELPHIA 40, PA. 
3701 No. Broad Street 
Phone: BAldwin 9-8720 
Teletype: PH 206 


PITTSBURGH 19, PA. 
Gulf Bidg. 

Phone: Court 4342 
Teletype: PG 572 


PROVIDENCE 3, R. f. 
Industrial Trust Bldg. 
Phone: Gaspee 8110 


ST. LOUIS 8, MO. 
3908 Olive Street 
Phone: Newstead 0300 
Teletype: SL 191 


SAN FRANCISCO 4, CALIF. 
Russ Bldg. 

Phone: Sutter 1-0282 
Teletype: SF 561 X 


SEATTLE 1, WASH. 
1331 Third Avenue 
Phone: Main 8372 
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as thé world’s 
highest dams 


longest bridges 
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e As the draftsman’s pencil makes its mark, he issues orders, through a 
remarkable kind of shorthand, to the men who must act on his drawings. But 
only with special assistance can human hands shape such precise, complex 
orders as these. No wonder the draftsman chooses his instruments with care . . . 
he is, in effect, taking them into partnership! 

In this sense, Keuffel & Esser Co. drafting equipment and materials have 
been the draftsman’s partners for 80 years in creating the peaceful culture and 
wartime might of America, in making possible our concrete dams, steel bridges, 
aluminum bombers. 

So universally is this equipment used, it is self-evident that every engineering 
project of any magnitude has been built with the help of K & E. Could you wish 
surer guidance than this in the selection of your “drafting partners”? 

Especially in these hurried days, you will find a PARAGON* Drafting 

Machine a boon to your work . . . and your 
nerves! With the finger tips of your left 


sure enables you to set the scales at any 


partners in creating =."cimrc,- 


KE 


Drafting, Reproduction, 
Surveying Equipment 
and Materials. 
Slide Rules, 
Measuring Tapes. 
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angle, anywhere on the board. Your right hand is always free. For the full 


PARAGON * story, write on your letterhead to Keuffel & Esser Co., Hoboken, N. J. 
*Reg. U.S. Pat. Off. 








THE NEW FENWAL 
APPLIANCE THERMOSWITCH* 
CONTROL 


Safe *Accurate * Long-Lasting 
Temperature Control For All 
Types of Electrical Appliances 


The unique and rugged design of the new 
Fenwal Appliance THERMOSWITCH Control ; 
provides a heat control unit that will withstand 
shock, vibration, tampering and other opera- 
tional hazards that lower product life... and 
influence buying attitudes. 


Note these outstanding features: 

@ Torque applied to terminal binding posts will not 
shift contact support members. 

@ Adjusting screw will not drift under normal vibra- 
tion. 

@ The mounting bracket provides for side or bottom 
mounting, or a cross-mounting bracket is available 
for special applications. 43 

@ One-piece, welded case and cover assures rugged, 
tamper-proof unit... stable temperature settings. 


TWO DISTINCTLY DIFFERENT MODELS FOR HIGH . Expanding stainless steel . Ceramic Insulating But- 
AND LOW TEMPERATURE RANGES case. tons. 


The Appliance iTHERMOSWITCH Control is available . Fine silver contacts. + Precision Ceramic Loce- 

in models especially designed for both high and low tem- * tor. 

perature ranges. The high temperature model provides con- ; on Supporting Mom- - Stop Collar. 

trol uver the wide range of 175°F.-600°F. The low tempera- ™ ed 

ture model provides extremely critical control for low tem- Low expansion metal - Adjusting Screw. 

peas applications throughout its range of 50°F. to 250°F. , bridge 9. Terminal Binding Posts. 
ch model assures the highest degree of efficiency and F . ; 

dependability; both incorporate the outstanding Fenwal 

characteristics. 


SPECIFICATIONS RUGGED @ COMPACT @® LIGHTWEIGHT 


Overall case dimension: 14" high x 54" wide 21" long. 
Maximum Load Rating: 1200 watts on 110 volt 60 cycles. 
TEMPERATURE RANGE: 

50° F. to 250° F. (Series 30003) There is a Fenwal THERMOSWITCH Control to 


50° F. to 600° F, (Series 30002) meet the requirements of most temperature control 
applications. Write for complete information. 


fact FOR FOOL-PROOF PERFORMANCE 
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Not by chance do so many 
engineering experts turn to 
the Raytheon Capacitor 
Motor for applications such 
as fans, blowers and torque 
motors! 


a RD hs = = Wherever extremely high 


: efficiency must be packed 

e \ = iA, ie tae into the most limited spaces — 

Ne the ' there you'll find this beau- 
mm gy'S p< tifully engineered little 
3 a motor. A veritable jack-of- 
i T Hi Kk TY all-trades and master of 

rN them all, the Raytheon Capac- 

itor Motor is supplied with 


CA PACITO rss MOTOR special mountings—as well as 


with single and double shaft 


re sna rcana 


extensions. Write or wire 
for all the facts! 


RAYTHEON MOTOR MODEL 340 


The CAPACITOR. Comes in 1/50 to 
1/25 H. P. ratings. 3/2" outside diameter. 


Speeds —1,700 and 3,400 RPM. 


RUSSELL ELECTRIC 
COMPANY 


342 West Huron Street e Chicago, Illinois 


\ 
} 
! 
t 
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Where maintenance means money, 
save with Federal NOARK Motor 
Starters ! 
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Where maintenance means money, 
save with Federal NOARK Motor 
Starters! 


For all the money-saving, time-saving details, 
get in touch with the local Federal Engineer- 


ing Office now! 
a 


CLs 


vn 


Federal 


FEDERAL ELECTRIC PRODUCTS COMPANY, Manutfac- 
turers of aq Complete Line of Electrical Products including 
Motor Controls * Safety Switches « Service Equipment « 
Circuit Breakers « Panelboards « Switchboards « Bus 
Duct 


EXECUTIVE OFFICES: 50 Paris Street, Newark 5, N. J. 
Plants: Hartford, Conn. Newark, N. J. St. Louis, Mo. 
L. L. City, N. Y. 
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HAT electrical technology is still young, 

virile and flexible, is evidenced repeat- 
edly in the development of new types of 
motors. It would not seem remarkable if 
now, over 100 years after Faraday and more 
than 50 years since Edison, the electric mo- 
tor were frozen, jelled, fixed, into a few 
standard forms, mass-produced and com- 
monly used. 


Yet the evidence is all to the contrary. On 
page 102 in this issue is an account of the 
recent development of the hysteresis motor, 
long known, but considered to be inherently 
inefficient and limited in application. A few 
men, in the typical American manner, pay- 
ing no attention to traditional opinion, took 
this neglected by-product of the motor art 
and made it efficient and serviceable. It is 
now a commercial product. 


In July ELECTRICAL MANUFACTURING 
is an account of another new commercial 
form of a design that is old in principle— 
the axial air-gap motor—produced, signifi- 
cantly, by one of the older companies. It 
has special advantages for built-in applica- 
tions on machine tools and in other equip- 
ment where space is at a premium. As long 
as new designs of old products can be de- 
veloped and marketed in the manner of 
these two kinds of motors just referred to, 
we may feel that electrical technology is in 
no danger from arterio-sclerosis. 


Motors and Engineering Initiative 


Eilbid 


On page 94 herein is splendid evidence of 
the fundamental conditions contributing to 
this freedom of initiative which results from 
time to time in new designs of motors and 
other things. The reference is to new per- 
formance standards for certain industrial 
motors, promulgated by the National Elec- 
trical Manufacturers Association. These de- 
fine in exact terminology five basic types of 
polyphase induction motors, each of which 
offers a different combination of torque, 
speed and current characteristics to meet va- 
rious application requirements. There are 
tabulations of numerical data on starting cur- 
rent and locked-rotor and breakdown torques. 


The new standards are the result of an 
orderly, planned development, spaced over a 
period of years. But they are not the kind 
of standards that restrict initiative, for the 
essence of the procedure is that they are not 
imposed by authority. They are merely writ- 
ten and offered. To a degree they are a rec- 
ord of what has already been developed in 
years of commercial practice. Use of such 
standards has great advantage to all con- 
cerned, but no one is under the slightest pres- 
sure to use them if some non-standard design 
is preferred. 


So long as we have new types being de- 
veloped side by side with standardization 
which is available but not enforced, our con- 
cept of engineering initiative is safe. 
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Response to very small currents, together with provision for ample cur- 


rent-carrying capacity through magnetically closed contacts, enables 


these relays to do many control jobs economically and with precision. 


many industrial control functions without com- 

plexity of apparatus, with resulting reliability 
and with considerable precision. They may be actuat- 
ed by impulses of the order of fractions of micro- 
amperes or of millivolts. 

Although several systems capable of amplifying the 
effect of such feeble initial impulses are available, 
including electronic-tube systems and the “feeler” 
type of slide-wire potentiometer mechanism used on 
certain pyrometer-controllers, their application on a 
wider scale is frequently ruled out by their intricacy, 
or for economic reasons. In most instances, com- 
mercial units for automatic weighing, gas detection, 
temperature control, highway signaling, remote con- 
trol, follow up, and other automatic-response func- 
tions can acquire industrial importance only by 
proving themselves reliable and economical in com- 
petition with existing non-automatic methods. 


A) ny ind relays are capable of performing 














Fig. 1—A combustible-gas alarm in which an ultra- 
sensitive relay, resembling an indicating meter, just 
right of center, is incorporated. 
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From the standpoint of future possibilities in the 
field of automatic control, therefore, it is quite sig- 
nificant to review a more simple manner in which 
this problem of translating indication into action 
has been met in a considerable group of automatic- 
response devices which are now on the market or 
becoming available. The scope of the industrial serv- 
ices which some of these simpler devices are now 
regularly performing in thousands of commercial 
installations is good evidence of the economic, as 
well as the electrical, soundness of the approach. 

Although differing widely in function, in the de- 
tecting or measuring principle employed, and in de- 
sign, such units obtain the necessary power transfer 
or amplification factor by utilizing sensitive, contact- 
making, electrical instruments, or relays, of the 
“magnetic-contact” type. These relays are essentially 
microammeters or millivoltmeters of the permanent- 
magnet, movable-coil type with a contact-making 
pointer and stop. In place of ordinary contact points 


Fig. 2—Arrangement for detecting an objectiorable 
proportion of a specific gas. A sampling stream 
of the gas flows through a tube enclosing one arm 
of a Wheatstone bridge, unbalancing the bridge by 
resistance change resulting from temperature varia- 
tion due to shifting proportions of gases in sampling 
stream. Ultra-sensitive relay closes magnetic con- 
tacts at 1 millivolt, sounding alarm. 
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ANTHONY H. LAMB 


Chief, Relay and Thermometer Division 
Engineering Department 
Weston Electrical Instrument Corporation 


which might be brought together by the pointer move- 
ment, however, they are made with small “riders” of 
a magnetic material affixed to the pointer and to an 
adjacent limiting contact, or contacts. In operation, 
the external energy source has only to bring the two 
magnetic contacts within a sufficiently close proximity 
to one another to allow the magnetic flux to take 
effect. Positive contact is then established with a 
pressure several thousand times greater than would 
be obtained with non-magnetic contact points. 


MECHANICS OF GOOD CONTACT 


The importance of this extra contact pressure in 
assuring a low-resistance electrical contact will be 
clear if we realize that, in actual use, there is no such 
thing as a completely clean contact. Even if we 
eliminate all possibility of oxidation or corrosion by 
the use of pure platinum contacts, the accumulation 
of a film from air-borne grease, dust, moisture, etc., 
will take place. Even on seemingly mirror-like sur- 
faces, its existence can be proved by resistance meas- 
urements. Apparently clean points are found to. have 
resistances from hundreds of ohms to infinity even 
though they are in mechanical contact. In each case, 
mere “touching” is not enough; it requires the appli- 
cation of “follow-up” pressure to reduce the resistance 
to a value approximating that of a really clean sur- 
face. Furthermore, since the relay capacity is a func- 
tion of the cross-sectional area in good electrical 
contact, adequate unit pressure with contacts of more 
than needle-like dimensions is essential. 

By combining high sensitivity with high contact 
capacity, relays of ultra-sensitive types, with mag- 
netic pull-in contacts, are able to provide a power 
transfer (amplification ratio) of some 25 x 10% times 
the energy required to actuate the moving coil of 
the instrument movement. This is approximately 
5,000 times greater than the ratio which can be ob- 
tained if contact must be established solely by the 
pressure arising from the energy-source initiating 
the closure. It is greater than can be obtained with 
several stages of a radio amplifier. Indeed, when re- 
quired, this type of relay can be made to close contact 
on as little as 14 microampere or 14 millivolt, while 
the contacts themselves will regularly handle 10 
watts at 120 volts. 

Tmportant advances in safety engineering at mines. 
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A bank of Weston Sensitrol relays on a unit 
panel of long distance telephone lines. 


chemical plants, oil refineries, garages, etc., and in 
dealing with storage tanks, tank cars and the like 
throughout industry, are being made by various types 
of automatic gas-alarm units using ultra-sensitive, 
magnetic contact relays. These devices are arranged 
to sample the atmosphere subject to danger, con- 
tinuously at one or more points, and to sound an 
alarm, start blowers working, or both, within a 
matter of seconds after predetermined concentration 
is found to exist. One such device which has found 
wide application will detect concentrations of carbon 
monoxide as low as 2 parts in 10,000. Another de- 
tects minute concentrations of hydrogen sulphide. 
Detection of combustible gas-air or vapor-air mixtures 
is a major application for still another. 

Depending upon the character and concentration 





Fig. 3—At left, a shipboard fire-alarm apparatus 
operating upon the detection of smoke with photo- 
cell action. At right is shown a panel built.by the 


Mine Safety Appliances Company for signaling the 
presence of dangerous gases at specified points, using 
the principle illustrated in Fig. 2. 
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Fig. 4—Use of an ultra-sensitive relay with a photo- 

I] electric cell to control -fuel-oil feed to a_ boiler 

furnace. Failure of flame de-activates photocell 
* and opens circuits, stopping flow of. oil. 


of the gases or mixtures which the unit is intended 
to reveal, analyzing chambers of various types are 
employed. Their basic principle ordinarily involves 
a means of altering the resistance in one leg of a 
Wheatstone-bridge circuit by some chemical or 
thermal action of the gases. In one such unit, the 
| critical level of gas concentration leads to a potential 
B of but one-half millivolt as a basis for response. 
On this small level of energy, an amount which 
barely moves the pointer of an electrical indicating 
instrument such as a millivoltmeter, an ultra-sensitive 
relay must respond quickly and unfailingly to protect 
| the lives and property which it guards. 

| One such device is shown in Fig. 1. It is a com- 
bustible gas alarm or, in other words, an explosion- 
| preventing alarm. It can be adjusted to ring an alarm 
bell or to automatically control a process when the 
gas reaches any stated proportion of the lower ex- 
plosive limit.+ That is, a warning or control starts 
as early as desired before the explosion might occur. 
Fig. 2 shows the type of circuit frequently used in 
gas alarms. 

Development of units for assuring safety at sea by 
the immediate detection of smoke in any section of 
a ship’s hold has reached a point where they are 
required equipment. A type recently installed on im- 
portant new vessels involves a number of sampling 
tubes running from various holds to a central control 
cabinet on the bridge. A circulating fan draws air 
continuously through these tubes, and passes it 
through chambers which lie between a light source 
and a photocell. The presence of smoke causes a 
change in the current generated by the cell and 
closes the relay contact to sound an alarm. Such a 
smoke alarm for maritime use is shown in Fig. 3. 
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Fig. 5—Two Weston Sensitrol relays are here used 
to control an illumination circuit such as for street 
lighting. One relay (lower) responds to decreasing 
output from a photocell and turns the lights on. The 
second relay (upper) responds to increasing output 
from photocell at daylight and turns the lights off. 


Interestingly enough, an automatic unit for detect- 
ing the absence of fire is also finding wide applica- 
tion as an industrial safety device. The unit is in- 
tended to protect oil- and gas-fired devices against 
possible failure of the pilot light or the main flame 
and against dangerous consequences which might 
result from the failure of power, fuel supply, or air 
supply. It also provides an automatic ignition 
sequence for lighting the oven or furnace. 

This device consists of a thermocouple or photocell 
located so as to be influenced by the flame alone, 
a sensitive magnetic-contact relay set to respond to 
significant changes in temperature, and a control 
circuit involving switching and time-delay features to 
provide the desired automatic ignition sequence 
during the lighting and heating-up periods. Fuel 
supply is immediately shut off and a warning given 
should any factor contributing to safe operation of 
the furnace fail to stay in operation. (See Fig. 4.) 

Every 10 to 20 miles along air-line routes through- 
out the country, light beacons are maintained for the 
guidance of pilots. Also, there are many smoke- 
stacks, water-towers, power-line towers along the 
routes on which warning lights are required. These 
must be lighted at night at darkness levels prescribed 
by the Civil Aeronautics Administration. An auto- 
matic illumination control unit which turns these 
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lights on and off at the required foot-candle levels, 
regardless of the time of day, has been recognized as 
providing extra safety in the case of sudden storms, 
while permitting current saving on bright days (see 
Fig. 5). Its use for this purpose has been approved 
under government specifications. 

This unit, as well as others applied to airport 
approach lights, involves the use of the magnetic- 
contact relay in connection with a photronic cell to 
determine and act on outdoor light conditions. 

Among the systems of automatic weighing which 
have acquired industrial importance in recent years, 
one of the most widely used operates on the light 
beam-interruption principle. That is, the dial pointer 
is arranged to interrupt a light beam falling on a 
photoelectric cell when the desired weight is reached, 
as indicated in Fig. 6: Larger scales are equipped 
with a double-acting control so arranged that the main 
feed is closed as the correct weight is approached, 
and a smaller or dribble feed cuts off at the exact 
weight. Use of the magnetic-contact relay in con- 
nection with photocells of the self-generating type for 
automatic weighing has found particular favor be- 
cause of the simplicity of the method of power trans- 
fer in comparison with electronic-tube amplifying 
systems. 

As a matter of fact, the single limitation in the use 
of magnetic-contact relays, which sometimes looms 
large in the minds of designers contemplating their 
application, is the necessity for re-setting the relay 
(re-separating the magnetic contacts) after each 
operation. Yet, with the exception of the limited 
number of applications where power transfer must 
necessarily be continuous rather than intermittent, 
the problem is easily overcome. 

Out of the experience in working with those who 
developed these units, assisting in the selection of 
relay equipment which would best meet the circuit 


ACT 
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Fig. 6—Automatic weighing equipment using photo- 
cells so located that indicator interrupts beam of 
light from lamp when indicating any one of several 
standard weights. This causes sensitive relay to func- 
tion, starting whatever motorized action is desired. 
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Fig. 7—A Weston Sensitrol 

relay with calibrated scale 

and adjustable contacts, 
with manual re-set. 


conditions and other features of the overall design, 
a number of significant facts have come to light. It 
appears that a saving in time and effort in future 
development work may be made possible by a review 
of the practical design factors influencing relay 
selection. 


MAGNETIC CONTACTS 


Perhaps the first question likely to arise when the 
use of magnetic-contact relays is suggested is this: 
“Why should it be necessary for us to use a relay 
requiring re-setting (separation of magnetic con- 
tacts), rather than one with the ordinary type of 
contact points?” 

As non-magnetic contact relays are not ordinarily 
supplied to operate on less than 15 microamperes or 
less than 50 millivolts, any need for sensitivity in 
excess of these levels is bound to be a determining 
factor. Even at this level, relays without magnetic 
contacts tend to chatter and to act erratically, and 
acceptable performance often requires relays that are 
several times larger and more expensive than the 
magnetic-contact type. In addition, non-magnetic 
contacts are limited to 6-volt d-c circuits, and thus 
require a 6-volt battery or rectifier-transformer com- 
bination, plus an auxiliary power relay to operate 
any 120-volt load, no matter how small the load 
may be. 

For application to a-c circuits, magnetic-contact 
relays require only the addition of a small copper- 
oxide rectifier, and they are regularly supplied to 
operate down to 10 microamperes a-c and down to 
0.5-volts a-c. The frequency of the circuit is un- 
important, as the magnetic contact eliminates the 
tendency to chatter. 

In contrast to electronic controls, the magnetic- 
contact relay requires no continuous consumption of 
current, as does the heater element of a tube, nor a 
source of plate voltage. The relay contacts close at 
exact, though adjustable, values independent of line 
voltage or any other circuit variation, holding to a 
permanence of calibration which is not possible with 
a simple electronic amplifier. In addition, the relays 
will operate 120-volt circuits, either a-c or d-c, equally 
well, which is not the case with grid-glow tubes and 
some other types of electronic tubes. 

Even where extreme sensitivity is not a determining 
factor, relays of the magnetic-contact type are also 
frequently recommended in applications in which the 
power available to actuate the relay is well above the 


77 








ne ee ee ee 















| : 











MONE SAPETY 





Fig. 8—Carbon monoxide alarm for aircraft, built 
by Mine Safety Appliances Company, using a Weston 
Sensitrol relay, left center. 


limiting value for ordinary sensitive relays, in the 
range of 1 to 5 milliamperes, for example. Among 
the factors which will have considerable weight under 
these circumstances are the following: 

1. The need for a high order of reliability when 
the operation of the relay takes place only at infre- 
quent intervals. In an alarm device, for example, 
the relay may not be called on to operate, except for 
tests, for long periods of time, with the possibility 
that dust or other material interfering with clean 
contacts may have a chance to accumulate between 
operating periods. 

2. The desirability of a “snappy,” non-chattering 
response when the actuating energy builds up slowly 
to the level at which the relay is set to close. Illumina- 
tion-control units operated from photo-electric cells, 
for example, must act at the same level whether the 





Fig. 9—(Left) An ultra-sensitive relay (Weston type 
N) of kind used in harbor-defense magnetic mines. 
Fig. 10—(Right) Weston Sensitrol relay similar to 
that used in naval magnetic mines, capable of with- 
standing 350 g and other extreme conditions. 


change in actuating current is sudden or very gradual, 
perhaps a microampere or less per hour as daylight 
changes, without arcing or burning at the points. 

3. The advantages of a self-contained indicating 
scale. In many applications such as the smoke-alarm 
unit designed for power plant use, as indication that 
the point at which the relay is set to operate is being 
approached may be valuable to users. Yet, due to 
electrical or space limitations, it may be possible or 
undesirable to employ a separate indicating micro- 
ammeter. Where separate indication is necessary, as 
in connection with some electronic amplifiers, it 
necessarily adds to cost. The indicating scale of the 
magnetic-contact relay may be calibrated in units 
appropriate to the application, such as gas concentra- 
tion, temperature, foot-candles, ete. 

4. The usefulness of calibrated contact adjustment. 
Applications in which the level at which the relay 
operates must be subject to simple and rapid adjust- 
ment are frequently encountered. These are simply 
met by a type of magnetic contact relay (Fig. 7) in 
which the fixed contact is adjustable to a range of 
operating values on the calibrated indicating scale 
by means of a knob or adjusting screw on the front 
of the dial. 


REPEAT OPERATION 


Another factor which often has a primary influence 
on the selection of relays and, in particular, on the 
satisfactory use of the magnetic-contact type, con- 
cerns the periodicity of relay operation, in other 
words, the rate at which successive contact-making 
impulses are likely to occur. For example, in appli- 
cations where a single positive closure of the relay is 
required, effect until manual 
action is taken, regardless of subsequent changes in 


remaining in some 
the actuating condition, use of the magnetic-contact 
relay permits a particularly simple arrangement. Such 
is the case for many alarm units where some indi- 
vidual is charged with the responsibility for correct- 
ing the condition and resetting the alarm. 

In other situations, an automatic re-set may be de- 
sirable, but with a delay for a certain length of time 
between successive responses of the relay. That is, 
in certain control applications closure of the relay 
may set in motion a series of electrical or mechanical 
steps, and it may be desirable that the relay be re- 
turned to its “on guard” position only after time has 
elapsed for certain re-adjustments to take place. This 
can be arranged simply and easily with the magnetic- 
contact relay by controlling the re-setting of the relay 
with a clock mechanism or time-delay switch. Simi- 
larly, where the completion of some mechanical 
change should precede returning the relay to action, 
it is usually not difficult to correlate re-setting with 
completion of the change, either mechanically or elec- 
trically. 

Where the relay must operate repetitively in rapid 
succession, as in a high-speed counting operation, 
magnetic-contact relays have a relatively limited appli- 
cation. By the use of the solenoid re-set feature, how- 
: (Continued on page 164) 
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Measurement and Suppression 
of Radio-Influence Voltage 


From several methods, use of a radio-noise and field-strength 


meter within a screened enclosure was chosen as best. 


Measure- 


ments on d-c machines and means of suppression are discussed. 


R. S. DAVIDSON 
Formerly of the Thomson Laboratory* 
General Electric Company 


|) ADIO-INFLUENCE voltage is the name given 
R to alternating voltages with frequencies above 
100 ke, or the high-frequency components of pulses 
with wave fronts so steep that harmonic analyses 
would show the presence of relatively large compo- 
nents with frequencies above 100 kc, which are 
fortuitously generated by electrical machinery not 
designed nor intended to produce high-frequency 
voltages. Such voltages, when applied to the circuits 
normally connected to such machines, will utilize 
these circuits as antennas and will give rise to radia- 
tion with frequencies corresponding to the frequencies 
of the voltages, and intensities corresponding to the 
intensities of the voltages. This radiation is known 
as radio noise or man-made static. It is actually 
stray electromagnetic radiation. 

There are two principal reasons why this stray 
radiation is undesirable. First, it interferes with radio 
communication equipment, making the reception of 
weak signals diffioult and at times even impossible. 
Second, when military equipment is involved, it is 
inimical to security as it provides a signal which the 
enemy can use to determine the direction and range 
of the equipment. 

In addition to man-made static there are other 
causes of radio noise, such as natural static, inter- 
station interference, cross modulation, tube noise, 
and thermal agitation noise. These causes are of 
interest mainly to the radio engineer. 

In general, radio-influence voltages (RIV) are 
components of transients of extremely steep wave 
front. They are of variable amplitude and wide fre- 
quency coverage. One of the major causes of these 


* Mr. Davidson died suddenly a few weeks after the manuscript 
for this article was submitted to the editors of this publication. 


Fig. 1—The radio-noise and field-strength measuring 
equipment in place inside the screened room. Equip- 
ment includes signal generators, receivers, meters and 
a cathode-ray oscilloscope. A 5-hp d-c motor, driven 
as a generator by a 3-ph motor, studied as a source 
of RIV and its suppression, is visible at lower left. 
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voltages in rotating machinery is the need for sliding 
contacts between brushes and slip rings or com- 
mutators. 

The circuits of commercial apparatus designed for 
commercial frequencies, when referred to radio fre- 
quencies, are often found to contain many parasitic 
circuits made up of the inductance of leads combined 
with stray capacitances. These parasitic circuits 
resonate at many different radio frequencies and are 
shock-excited by the transients. Each of these circuits 
will oscillate at its resonant frequency, thus produc- 
ing peaks of radio-influence voltage. The disturbance 
produced is transmitted to nearby radio apparatus by 
radiation, conduction or inductive pickup. 

The problem of radio interference has received 
considerable attention ever since the advent of com- 
mercial broadcasting. Before the war, industry adopt- 
ed limits of RIV for several types of high-voltage 
and one type of low-voltage equipment. The limit 
for small motors, such as are used in domestic 
appliances, is 5000 microvolts.! This is measured 


with a specified noise meter? on a specified circuit. 

























Fig. 2—Cabinets mounted outside of shielded room 
with covers raised to show line filters inside, upper 
cabinet for 220-volt, 3-ph, and lower cabinet for 110- 
volt, 1-ph, power-supply lines coming into the room. 


The interest was greatly increased during the war 
years because of the requirements of military com- 
munication and security. Tentative specifications for 
maximum allowable RIV on different kinds of equip- 
ment have been prepared by the various branches of 
the armed forces. Different allowable values are 
specified for different equipment, but there is general 
uniformity in the values specified for equipment for 
the same service. Measurements on military equip- 
ment have been made according to a war standard.* 
The time is probably not far off when further com- 
mercial standards will be required, especially in view 
of the fact that the advent of commercial television 
appears to be very close. 

Two general methods have been used to measure 
the radio noise generated by a piece of electrical 
equipment. One method is to measure the noise field 
with a sensitive radio receiver with a short antenna 
located at a specified distance, usually 3 ft, from the 
machine, with a meter connected to the audio output 
of the receiver. After a reading has been established 
on the meter, a calibrated modulated-signal generator 
is connected to the input of the receiver and the signal 
voltage required to duplicate the established meter 
reading is noted. However, different results are ob- 
tained with receivers having different characteristics. 

A better method is to use a radio noise meter” 
with an antenna of known effective height. This 
measures the field strength of radio noise in micro- 
volts per meter. Such a measurement, made at a 
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distance of 3 ft from the radiating circuits, is not 
a true measure of radiation except for frequencies 
above 300 mc, and the frequencies which are most 
generally encountered are all much lower than this. 
This is because at distances from an antenna which 
are small compared to the wave length of the radia- 
tion, the true radiation field has superimposed upon 
it components of alternating electromagnetic and elec- 
trostatic fields known as induction fields. These are 
entirely separate from the true radiation, have dif- 
ferent characteristics, and are much stronger than 
the true radiation. 


MAGNETIC AND ELECTRIC FIELDS 


In free space, true radiation consists of periodic 
electromagnetic and electrostatic fields which are pro- 
portional to each other, in phase, and which are 
normal to each other and to the direction of propa- 
gation. The radiation is attenuated in direct propor- 
tion to the distance from the antenna. The induction 
magnetic field is attenuated in proportion to the 
square of the distance from the antenna, while the 
induction electric field has components which are 
attenuated in proportion to the square and to the 
cube of the distance from the antenna. Furthermore, 
the induction magnetic and electric fields are not in 
phase and are not normal nor proportional to each 
other. The wave length at 300 mc is 1 m and at 
300 ke is 1000 m. 

Owing to the usual presence of stray electromag- 
netic fields from various causes, a measurement to 
be related to a particular machine must be made in 
“quiet” location or in a screened room. Of course 
it is highly impractical to build a screened room in 
which radiation measurements can be made at a dis- 
tance of one wave length from the machine for the 
lower radio frequencies. When a machine generating 
interference is operated in a screened room there 
is also encountered difficulty because of the reflection 
of the radiated waves from the walls of the room, 
setting up a standing wave pattern within the room. 
This will give anomalous readings because of the 
location of the antenna of the measuring device in 
the standing wave pattern. 

Consideration of these matters has led to the 
adoption of the other method, the so-called conductive 
method of making measurements of RIV developed 





Attenuation of Radio Field Strength by 
Enclosure within a Shielded Room 


Field strength, microvolts per meter 


—~ 





In yard Inside 
Irequency outside Inside shielded 

Station ke building building room 
1 590 38,000 2600 1.2 
2 850 140,000 7000 1.6 
3 103C 144,000 6000 1.6 
4 1260 30,000 4000 1.2 
5 1510 26,000 3000 12 





Test made with 110 volts, 60 cycle, 1 ph, and with 200 volts, 60 
cycles, 3 ph, brought into the room through filters. 
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Fig. 3— Radio-influence 
voltages measured with 
and without load on a 
5-hp, 115-volt, d-c motor 





driven as a generator and 





having no suppression. 
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by electrical equipment in operation. In this method, 
the input of the measuring instrument is connected 
to the terminals of the machine through small block- 
ing capacitors using short leads, and a measurement 
of the radio influence voltages present is made directly 
in microvolts. 

The range of frequencies to be covered in RIV 
measurements has been continuously extended. The 
earlier work was confined to the standard broadcast 
band of 550 to 1500 ke. This was soon extended 
down to 150 ke and up to 20 me, and during the 
war the upper limit was raised first to 150 and later to 
400 mc. It is quite possible that the upper limit 
may be raised still further as radar equipment has 


been built and operated at frequencies as high as 
30,000 mc. 

The range of RIV values to be measured extends 
from one microvolt to more than 350,000 microvolts. 
Some machines have been measured which show the 
latter voltage, and it has been found possible to sup- 
press some machines so that for a large part of the 
frequency spectrum, the terminal RIV is below 5 
microvolts. Tentative specifications have been in use 
which call for maximum RIV values all the way from 
50,000 microvolts down to 5 microvolts. 

The design and construction of measuring equip- 
ment to take care of the extended frequency range 


(Continued on page 174) 
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Fig. 4—Measurements 
made upon the same mo- 
tor as those plotted in Fig. 





Radio influence voltage, microvolts 
Nm 
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3, but having suppression 





equipment added, as shown 

in the schematic diagram. 

Radiation readings could 

have been further reduced 

with additional enclosure 
of the machine. 
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Specimens of natural mica 
with characteristic stains or 
inclusions. The dark or 
black stains indicate pres- 
ence of iron or manganese 
oxides that in varying de- 
gree impair the insulating 
value of the mica. The 
reddish or brown stains 
indicate presence of clay 
that is undesirable where 
clarity is required. 


ICA ranks high in the group of natural raw 
materials that have maintained their position 
of importance in industrial applications de- 
spite the inroads of synthetics. Particularly essential is 
the place of mica in the electrical manufacturing field, 
where its combination of outstanding dielectric and 
physical characteristics have made it a No. 1 material 
for countless uses. This was highlighted in the uni- 
versal classification of mica during the war as a 
critical material; and it was dramatized by the many 
attempts (particularly in Germany) to develop syn- 
thetic replacements. The fact that these attempts have 
in the main failed, and that there is no synthetic 
mica commercially produced today, serves to under- 
score the engineering position of this natural mate- 
rial. To re-evaluate its unique prope*!’ss and special 
fields of application, and to analyze several specific 
design problems, is therefore the purpose of this 
article. (See Table I for a quick-reference purview 
of micas and their wide applications.) 
An historical note may be useful. Mica is one of 
the “ancients” of the materials and industry. It has 
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been used for centuries in India amd Europe for 
decorative purposes, for glazing windows, and as an 
ingredient in medicine. First extensive mining opera- 
tions were in Russia in the 17th and 18th centuries. 
(The commercial name “muscovite” for the common, 
or potash variety of mica, stems from the place- 
name, Muscovy, the old style for Moscow.) In North 
America, mica was mined extensively by the abo- 
rigines and used for decorative purposes. Commer- 
cially, the first mica mine in the United States dates 
back almost to Revolutionary times. It was opened 
in Grafton County, New Hampshire, about 1803. 
Prior to 1890, the bulk of mica was used in the 
glazing trade, with another important outlet in wall 
paper decoration. It is obvious that the importance 
of mica as an electrical insulating material developed 
swiftly as a corollary to the rapid development of the 
electrical arts as a whole from the last part of the 
19th century onward. It might be noted that mica 
also played a useful and essential part in other 
modern developments, such as plastics, where it is 
used widely as a filler in synthetic resins. 

Commercially, India is the principal source of 
high-grade white mica, while Canada and Mada- 
gascar are the best sources of high-grade amber 
mica. Africa and South America contribute exten- 
sively in certain grades, as does Soviet Russia, al- 
though little is known as to quantities produced there 
at present. In the order named, the most important 
world-sources are India, the United States. Mada- 
gascar and Canada. 


MINING AND GRADING OF MICA 


It is natural that the system of commercial grades 
established in the mica trade has stemmed from the 
basic conditions under which mica is mined, sorted 
and classified. Although this subject may be some- 
what borderline to the primary scope of this discus- 
sion—the properties and applications of mica-—some 
background knowledge of the mining and grading 
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Wartime emergencies etched sharply the indis- 





pensable position of this “old-timer” in electrical 


insulating materials in a host of applications. 


Here is a review of basic properties and a down- 


to-earth discussion of fundamental design con- 


siderations related to specific products. 
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a Review of Design Factors 


procedures at primary sources should be helpful to 
the reader. 

The most common micas are muscovite, phlogopite 
and biotite. From an industrial standpoint only mus- 
covite and phlogopite are important. Due to its in- 
herently high iron content and predominance of 
highly imperfect findings, biotite is of no industrial 
importance—electrically or otherwise. 

Muscovite mica is generally found in a coarsely 
crystalline, acidic, intrusive, igneous rock known as 
pegmatite, in which the crystals or “books” of mica 
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Specific Types 


Common Colors 






White 






Muscovite 





Greens 


Rubys 


Yellow browns 


Dark amber 
| Light amber 


» : Te 
Phlogopite Wine amber 


} 


Silver or 


milky amber 


Ambers 


Generally white 


Shellac and phenolic : 
muscovite 


resin binders 


Other binders As above 


Manufactured Mica | 








be noted, are independent classifications. 
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in many places are segregated near the puint of 
contact with adjoining rock. Phlogopite mica occurs 
in a somewhat similar rock which is basic rather 
than acidic and is associated with limestone and cer- 
tain basic ingeous rocks. Muscovite is the type of mica 
most commonly found in the United States in com- 
mercial sizes. Phlogopite, often called “amber” niica 
and magnesium mica, is a poor second to muscovite 
from a productive output basis, since it furnishes 
less than 20 per cent of the total world output of 


Table I—Commercial Types of Mica and Their Electrical Applications 


micas. Nearly al! of this comes from Canada. 


Electrical Applications 


Clear* grades for radio condensers; radio tubes; upper part of 
airplane spark plugs; most heating appliances where not exposed 


to temperatures above 1027 F; commutators. 


Clear grades very good for radio condensers. Other applications 
same as above. 


Clear grades especially good for radio condensers. Other applica- 


| tions same as above. 


Not so good for high frequency applications. Good for most heating 
appliances where not exposed to temperatures above 1027 F. 


Not suitable for radio condensers. Better than muscovite for insula- 
tion of lower parts of airplane spark plugs. Exceptionally good 


| for heating appliances in temperatures up to 1832 F, and where 
| good flexibility is called for. Commutators. 


As above. Has unusually high thermal insulating qualities as com- 
pared to the clearer micas. 


Used extensively in motor and generator commutator assembly; 
also in heating appliances such as flat irons, where mica is com- 
pletely and permanently clamped in its position. 


Used wherever mechanical strength is needed at temperatures above 
melting point of shellac; various types of supports in heating appli- 
ances, especially automatic toasters; terminal insulating washers. 
ete. 


*See Table II for the ASTM classification of mica based on clarity, determined by visual examination. Color and clarity, it should 
For example, the classification ‘“‘clear’’ may be applied to a ruby as well as to a white mica. 




























































Table I1l—Classification of Visual Quality of 
Natural Mica 


Clear . Free of all mineral and vegetable in- 
clusions, stains, air inclusions, waves, 
or buckles. Hard transparent sheets. 
Free of all mineral and vegetable in- 
clusions, cracks, waves, and buckles 
but may contain slight stains and 
air inclusions. 


Clear and slightly 
stained 


Free of mineral and vegetable inclu- 
sions and cracks. Hard. Contains 
slight air inclusions and is slightly 
wavy. 


Fair stained 


Good stained . Free of mineral inclusions and cracks 
but contains air inclusions, some 
vegetable inclusions and may be 
somewhat wavy. 

Stained ..Free of mineral inclusions and 
cracks, but may contain considerable 
clay and vegetable stains and may be 
more wavy and softer than the better 


qualities. 
Black-stained or Same as stained but contains mineral 
I nsdaes oe inclusions. 


Source: ASTM Standard D351-46. 








Mining is a comparatively simple matter. Both 
muscovite and phlogopite mica are obtained by blast- 
ing the mica-bearing rock apart, and by hand-cobbing 
the mica crystals, that is, separating the books from 
adhering rock by use of a small hammer. All mica 
so .separated is taken to a sorting and rifting (split- 
ting) shed, where it is carefully inspected. Books 
which are likely to yield flat pieces at least 1 in. 
square are thrown into one pile; the remaining 
mica (this averages 75 per cent of the total mine 
output in the United States) is packed into bags as 
scrap mica, to be sold for grinding purposes. 

The mica not discarded for scrap is next rifted 
into sheets ranging from 0.007 to 0.040 in. These 
sheets are sorted into two piles. The first pile con- 
tains pieces no larger than those from which circles 
or disks from 1 to 2 in. diam may be punched. In 
the United States this part represents about 75 per 
cent of the mica other than scrap, or *4, of the total 


| 2/28q /n 

es ee 4 3 2 ] 0 
Inches 

Fig. 1—ASTM chart for grading natural block 

mica and mica splittings according to size 

(ASTM Standard D-351-46). This is based on 

practice in India. Fig. 2 (right) shows a sim- 
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plified chart used in this country with only one 
rectangle for each area-grade. The circular | "punch | 
areas are used for grading punch and circle -Punch- 


mica for washers and disks 1 in. to 2 in. diam. 








NFORMATIVE bulletins on mica are published by 
I various government agencies. For lists of such 
available material, it is suggested that the reader write 
to the Bureau of Mines, U. S. Department of the 
Interior; the Geological Survey, U. S. Department of 
the Interior; the U. S. Tariff Commission; and the 
U. S. Department of Commerce, all at Washington, D. C. 
The Dominion of Canada, Department of Mines and 
Resources, Ottawa, also issues reports on mica. Reports 
dealing primarily with testing and processing of mica, 
as well as with wartime developments in synthetic 
and substitute materials, have been frequently issued 
by the Office of Technical Service, Department of Com- 
merce, Washington, D. C., and are listed in its “Index 
of Scientific and Industrial Reports,” published peri- 
odically. © 

Particularly informative is the 89-page report “Mica,” 
recently issued under the auspices of the U. S. Tariff 
It is one of the reports in the “War 
Changes in Industry Series” and is available from the 
Superintendent of Documents, U. S. Government Print- 
ing Office, Washington 25, D. C., at 25c per copy. 


Commission. 


mine output. It is sold, without further attention 
beyond slight thumb trimming (breaking off loose 
pieces along the edges with the fingers) as punch 
and circle mica to industries that manufacture mica 
disks or washers for their own use or for sale. The 
mica in the second pile, larger than 2 in diam, 
representing 25 per cent of the mica other than 
scrap, or only 4¢ of the total output, is carefully 
trimmed of imperfections and otherwise prepared 
by hand, with the use of knife or scissors. (Recently, 
some experiments have been made in trimming mica 
with a handsaw which allows the trimming of thicker 
pieces than could be trimmed by hand.) 

The trimmed material, commonly known as block 
mica, is first graded, that is, grouped according to 
several standard sizes. Two charts are offered here 
that are used in the manner of templates. (See Fig. 
1 and 2.) One shows a chart used for India grading 
of mica: the other is a simplified chart for domestic 
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shows typical mica components. 


use. The graded mica is then “qualified,” that is, 
each group of a particular size is sorted into several 
classes, all mica in a particular class being of the 
same quality as judged by visual examination. These 
qualities of mica range from “Clear” to “Black- 
stained or spotted” as shown in the ASTM “Classi- 
fication of Quality of Micas”. (See Table II.) 


MICA CHARACTERISTICS 


The first prominent characteristic of all micas is 
pronounced basal cleavage, generally almost perfect. 
Thus, they can be split into tough, flexible sheets of 
0.001 in. thickness or even less. They are excellent 
nonconductors of heat and electricity, yet when free 
from stains these sheets are highly transparent to 
light and infra-red radiation. They are soft but 
strong and, in thin sheets, all types are very flexible 
and elastic. 

All members of the mica family crystallize in the 
monoclinic system, although owing to basal angles of 
approximately 120 degrees there is a close approach 
in many species to the hexagonal or orthorhombic 
symmetry. Crystals which allow of accurate measure- 
ment are scarce and twinned forms are common. 

In chemical composition, muscovite is a hydrous, 
complex silicate of aluminum combined with potas- 
sium oxide and about 4.6 per cent water of crystal- 
lization. The generally agreed upon formula is given 
as H,KA1,(SiO,),. It possesses a hardness of 2.8 to 
3.2 (Moh scale); a specific gravity of 2.76 to 3.0; a 
resistivity of the order of 10° ohm-cm and will stand 
up to approximately 1027 F without decomposition. 

The color of muscovite varies greatly. However, 
when the color of mica is under consideration, it 
should be remembered that judgment should be 
passed only on sheets that range from 14 in. down 
to at least 145 in. in thickness, since very thin sheets 
of all micas are colorless or nearly so. The same 
qualification applies when micas are examined for 
inherent clarity. With this in mind, muscovite may 
be properly described as being more or less com- 
monly available in white, greens, yellow-brown and 
the commercially well-known “ruby” shades. The 
so-called “India ruby” shade has become through the 
years an established criterion for mica quality. 

Characteristic red or black stains are a frequent 
source of trouble in mica. Not only do they impair 
clarity, but the value of the mica as an electrical 
insulator is also impaired since these stains are 
generally oxides of iron or manganese, or, as the 
author has found occasionally, of copper. The red- 
dish to yellow stains frequently found are indicative 
of clay, harmless enough from an electrical insula- 
tion viewpoint, but decidedly objectionable when 
clarity is desirable. 

Phlogopite, like muscovite, is a hydrous, complex 
silicate of aluminum but in addition to potassium 
oxide it contains magnesium oxide, some iron oxide 
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Fig. 3—Commutators for motors and generators are among 
tue most important applications for mica. This sectional view 
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and about 3 per cent water of crystallization. A typical 
chemical composition is H,KMg,A1(SiO,).. It is 
definitely superior to muscovite in the matter of 
heat resistance since it does not decompose until 
approximately 1832 F is reached. It is softer and 
more flexible than muscovite, standing at 2.5 to 2.7 
on the Moh scale. Its specific gravity is 2.78 to 2.85. 
Phlogopite nearly always has a_ yellow-brown or 
greenish-brown color and is variously classified as 
dark amber, light amber, silver amber, wine amber, 
etc. Sometimes a high iron content replaces mag- 
nesium and makes the mica almost black, even. in 
thin plates. This type is harder than the brown and 
splits poorly. 

Brief mention should be made of two other physical 
properties typical of mica. Many thin specimens of 
phlogopite exhibit a six-sided star when held close 
to the eye against a bright light. This phenomenon 
is called “asterism” and is caused by light reflected 
from minute crystals of rutile or tourmaline sym- 
metrically arranged between the layers of mica. 
Again, if a piece of any type of mica 0.25 to 0.50 
mm thick is struck a sharp blow with a blunt punch, 
a six-rayed star, known as a “percussion figure,” 
is produced with lines parallel to the sides of the 
crystal. 

Reconstructed mica, mica plate, manufactured 


Cigarette rica -._ 
Muscovite washers --- 
Philogopite washers (turned ). 


Fig. 4—Three types of mica 
are used in the design of 
aircraft-type spark plugs, as 
shown in this sectional view. 
The very thin wrappings of 
“cigarette” mica around the 
center electrode are capable 
of withstanding peaks of 
20,000 volts. 






































Fig. 5—Appliances use large 
quantities of both natural and 
reconstructed mica. Left, a nat- 













ural mica heating-element sup- 
port for a manually operated, 
““tip-and-turn” toaster. Note how 
the three small die-punched rec- 
tangles of mica are riveted to- 
gether. Natural mica is used 
because of higher operating 
temperatures caused by the rela- 
tively inefficient housing. In the 






















mica, and various trade names are common terms 
applied to the manufactured type of sheet mica first 
successfully made in India in 1892. The process 
consists first of splitting blocks of sheet mica into 
thin films approximately 0.001 in. in thickness. The 
next step consists of building up successive layers of 
these solittings, sprinkling each layer with a selected 
binding saaterial until the desired thickness is ob- 
tained. This total thickness may be from 0.004 in. to 
possibly 54 in. The built-up plate, usually 18 x 36 in. 
or 36 x 36 in. in area is then oven-heated to as high 
as 250 F to drive off any volatile solvents from the 
binder. It is then inspected against a strong light 
or even by means of X-ray to detect spots barren of 
binder or deficient in mica splittings. Such spots are 
then repaired by hand or are cut out. The built-up 
sheets are then subjected to a pressure of 1000 psi 
at a temperature of about 300 F for several minutes. 


more efficiently housed, oven- 
type toaster (right) reconstruct- 
ed mica is used because lower 
temperatures are 









encountered. 


Cold water is then circulated through the press to 
cool the sheets quickly. The sheets are then sanded 
or milled by carborundum rolls to grind to flatness. 
or to the required thickness. It may be mentioned 
here that controlled thickness is one of the out 
standing advantages of manufactured mica plate. 
In early practice, all mica plate was built up by 
hand, but increased consumption required the de. 
velopment of rapid mechanical methods of laying 
the plate. The underlying principle of all mechanical 
laying entails the employment of so-called “snowing 
towers”. One of the more advanced methods employs 
a narrow table 50 to 75 ft. long. An endless, woven- 
wire screen belt passes over this table, but remains 
stationary during the initial laying process. Laying 
is done by an electrically driven, travelling “snow- 
ing” tower, which passes backwards and forwards 
over the table. and showers the mica film down onto 
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| Fig. 6—Shop scene showing selected natural mica being mica pieces and other capacitor elements. Assembled 
| used in the manufacture of small fixed-dielectric capaci- capacitor is placed in a phenolic case with a mixture of 
tors for various precision circuits. Operator checks _ silica gel and ground cork to keep it dry, and is then 
capacitance during assembly. Fig. 7 (right) shows finally sealed with a special compound. 
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the belt. The carriage is fitted with a tank which 
feeds streams of binder across the successive layers; 
and also with a roller which presses the binder in 
between the films. After the plate has been built up 
to the desired thickness, the belt is set in motion 
and carries the plate forward to a postion under- 
neath a heavy knife that cuts off successive sections. 
These sections are then rid of their binder solvent 
in a vacuum drying oven and are ready for pressing 
in steam-heated hydraulic presses. 

One type of mica plate is known as “molding” or 
sometimes “cone” plate. As this type is not required 
to stand any great degree of heat, it may be cemented 
with a binder of the shellac variety. Such plate ac- 
tually forms a thermoplastic material and when placed 
on a steam table, or on a heater plate, and heated to 
about 285 F, becomes plastic and can be readily 
molded. On cooling, the material regains its original 
rigidity. It is extensively used to form such articles 
as commutator rings and cones, armature slots or 
troughs, and round, square or rectangular tubes. It 
is also suitable for flat work, such as for transformer 
partitions, field coils, etc. In order to secure uniform 
pliability about 12 per cent (by weight) of shellac is 
used. 

When the mica plate is to be used where higher 
resistance to heat is desired, as well as higher sur- 
face and cross-sectional resistivity, organic binder 
compounds of the alkyd resin type are used, such as 
glyptal. The products of decomposition formed when 
these resins are overheated are not electrically con- 
ducting, whereas those of shellac are markedly so 
since they contain considerable carbon. For condi- 
tions such as are met with in certain electric heating 
appliances, inorganic binders of the silicate type are 
used. 

Several varieties of very flexible mica tapes or 
sheets are made by cementing mica splittings, in vary- 
ing thicknesses, to kraft, Japanese, rope or fish 
papers. These find use where sharp bends are called 
for and for insulating closed coils. 





Fig. 8—Laboratory Bunsen burner flame-test will 
distinguish muscovite from phlogopite mica. The lat- 
ter has a higher resistance to heat as is indicated by 
relatively unaffected test specimens at left. The speci- 
men: of muscovite (right) shows a completely dis- 
integrated round spot of easily pulverized white flakes. 
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be 


; 
Boonton Radio Corp. 


Fig. 9—A commercial model of a mica tester for 
quickly grading block mica for fixed mica-dielectric 
capacitors. The prototype was developed by Bell 
Telephone Laboratories during the war for salvaging 
stained grades of mica usually discarded in com- 
mercial practice by visual inspection. 


Glass-bonded micas constitute another class of 
mica products of considerable importance in the 
electrical field. They can be classified as inorganic 
insulating materials in the same general group of 
materials as porcelain, steatite and glass. An impor- 
tant point of distinction is the essential thermoplas- 
ticity of the glass-bonded micas. Actually they are 
“ceramo-plastics” and are adaptable to compression- 
and transfer-molding techniques in much the same 
manner as conventional plastics materials are formed. 
In addition they can be readily machined and, in 
general, can be readily molded with inserts of com- 
mon metals and alloys. Space does not allow for an 
extended exposition of this type of materials, but a 
brief summary will be given of the basic composition 
and properties of proprietary formulations on the 
commercial market*. 

Typical formulations of glass-bonded mica gen- 
erally employ muscovite mica, free of impurities, 
although phlogopite mica has also been used. For 
compression-molding applications, water-ground mica 
finds preference owing to its purity and fineness. In 
transfer-molding applications, the dry-ground mica 
is preferred because the larger flat plates glide over 
each other more readily. The glass constituent of 
the formulation acts primarily as the binder. The 
electrical properties, and the moldability and ma- 
chineability of the product, are the function of the 
mica ingredient, and so obviously a relatively high 


(Continued on page 184) 





* The reader is referred to “‘Glass-Bonded Mica—Its Development 
and Use,” by Monack, p. 106, November, 1946, Exectricat 
MANUFACTURING for a comprehensive review of this group of ma- 
terials. Additional data are available from the manufacturers of such 
commercial formulations as: G-E mycalex (General Electric Company, 
Pittsfield, Mass.); Mycalex_(Mycalex_ Corporation of Ameri ew 
York City); and Mykroy (Electronic Mechanics Inc., Clifton, N. J.) 
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William C. Johnson 
New NEMA President 


National Electrical Manufacturers Association, 
held at Atlantic City, Oct. 27-31, new officers 
were chosen, five members of the association received 
gold certificates in recognition of 50 years or more of 
continuous service to the industry, and standards of 
far-reaching importance were announced. Officials of 
the Canadian Electrical Manufacturers Association re- 
ceived recognition at the annual luncheon, at which 
the 50-year certificates were awarded. Three new mem- 
bers of NEMA’s board of governors were elected, a new 
president chosen, along with two new vice presidents 
(there are five all told), and a new treasurer. They 
are all pictured on these pages. 

Changes in the personnel of the Motor and Gen- 
erator Section were announced at the time of the 
presentation of the new performance standards for 
integral horsepower polyphase induction motors 
(see page 94). 

William C. Johnson, 45-year-old executive vice- 
president in charge of the general machinery division 
of Allis-Chalmers Manufacturing, Milwaukee, was 
elected president of the association, succeeding R. 
Stafford Edwards, president of Edwards and Co., Inc.. 
Norwalk, Conn. A native of Birmingham, Ala., Mr. 
Johnson joined Allis-Chalmers 23 years ago as a 
foundry helper. His executive career in the company 
has embraced service in the district offices at Atlanta, 
Ga., Chattanooga, Tenn., and Knoxville, Tenn., where 
he was the company’s general sales representative. In 
1940, he was named sales manager of the Allis-Chalmers 
crushing and cement department, and two years later 


D URING the twenty-first annual meeting of the 


NEMA Elects Officers, 
Honors Old-Timers 







he was placed in charge of general sales, succeeding 
Walter Geist, who was elevated to the presidency of the 
company. Mr. Johnson assumed his present post on 
March 20, 1944. In October of the same year, he was 
elected a vice-president of NEMA. He.-is also a member 
of the National Industrial Conference Board. 

In his presidential address, retiring president 
Edwards proposed that market research be added to 
the present functions of the association, which he de- 
scribed as that of service. He complimented the 
statistical work done by NEMA but pointed out that 
these figures represent past performances. Market re- 
search is needed to project these figures into the future 
so that manufacturers can see where they are going 
and how they can get there. 

“Everyone knows that any market research result 
has to be continuously checked and adjusted month 
by month to be sure that actual conditions are follow- 
ing the expected pattern,’ Mr. Edwards said. “There 
is a dangerously long span between purchase of raw 
material, delivery of it, fabrication into finished product 
and the steps of distribution to actual customer pur- 
chase or installation. Many a manufacturer has found 
his Friday’s backlog transformed on Monday into a 
tremendous over-inventory by cancellations and re- 
fusals to buy because the pipe lines were-filled. Such 
a condition is definitely foreseeable at the end of the 
distribution chain, but the average manufacturer is 
not in a position to get the red light soon enough.” 
This is where market research on an industry basis 
would come in, he concluded. 

Edward E. Helm, sales vice president of Reliance 


Three new members of 
NEMA’s Board of Gov- 
ernors. Mr. Ashbaugh 











is vice president of 





























Westinghouse Electric 
Corp., in charge of the 
appliance division at 
Mansfield, Ohio. Mr. 
Eliot is vice president 
and general purchasing 
agent, Western Electric 
Co., New York, while 











J. H. Ashbaugh D. F. G. Eliot 









Mr. Nance is president 
of Hotpoint, Inc. 


J. J. Nance 
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Mr. Clark and Mr. 
Jacobs were elected vice 
presidents of NEM A. 
The former is vice pres- 
ident in charge of sales, 
Westinghouse’ Electric 
Corp., Pittsburgh, while 
Mr. Jacobs is president 
of the Belden Mfg. Co., 
Chicago. E. E. Potter, 
vice president in charge 
of commercial relations, 
General Electric Co., 
was elected treasurer. 






chairmen. 









Clarence L. Collens, chairman of the 
board, The Reliance Electric & Engineer- 
ing Co., Cleveland, began his career in 
the electrical industry in 1897 as assistant 
superintendent of the Pearl Street Plant 
of the Hartford Electric Light Co. In 
1907, he assumed the presidency of the 
Lincoln Motor Works Co., which later 
became The Reliance Electric & Engi- 
neering Co. He became chairman in 1944. 
He has been a member of the NEMA 
Board of Governors since its inception in 
1926. 

F. P. Fuller, vice president, Graphite 
Metallizing Corp., Yonkers, N. Y., began 
his career with the Ithaca Street Railway 
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B. W. Clark 


Electric & Engineering Co., Cleveland, was elected 
chairman of the NEMA Motor and Generator Section. 
Other new officers in this section are: W. W. Warner, 
General Electric Co., chairman, Fractional Horsepower 
Subdivision; W. R. Frazer, Emerson Electric Mfg. Co., 
vice chairman; F. J. Geiger, Allis-Chalmers Mfg. Co., 
chairman, Integral Horsepower Subdivision; C. J. 
Werner, General Motors Corp., vice chairman; H. W. 
Forschner, Electric Machinery Mfg. Co., chairman, 
Large Apparatus Subdivision; S. G. Vinson, The Ideal 
Electric & Mfg. Co., vice chairman; C. W. Falls, 
General Electric Co., chairman, General Engineering 
Committee; M. S. Hancock, Westinghouse Electric 
Corp., and C. P. Potter, Wagner Electric Corp., vice 
Mr. Potter is immediate past chairman 
(Continued on page 210) 
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- MeCordick 





























B. Napier Simpson F 


Executives of the Canadian Electrical Manufacturers 
honored at NEMA luncheon were the 
new president, Arthur Stanley McCordick, (left) vice 
president of Moloney Electric Co., of Canada, Litd., 


and the new general manager, B. Napier Simpson. 


AWM 
Wilbur F. Hurlburt 





Recipients of 50-Year Gold Certificates for Distinguished Service 


Co., in 1893. His principal contribution 
to the industry has been in connection 
with his present company which he or- 
ganized in 1913 for impregnating graphite 
with various molten metals, a new art at 
that time. 

Wilbur F. Hurlburt, president, Auto- 
matic Switch Co., New York, began work 
with the Crocker-Wheeler Co., in 1897 
and remained with the company until 
1913. He joined the Automatic Switch 
Co. in 1928 as vice president and a year 
later was named president. 

Joseph S. Thompson, president of the 
Pacific Electric Manufacturing Corp., 


San Francisco, has been in the electrical 





Joseph S. Thompson 









A. H. Timmerman 


industry since 1895. In 1906, he helped 
organize his present company which he 
has headed since that year. Mr. Thomp- 
son has developed and patented numerous 
high voltage switchgear. 

A. H. Timmerman, vice president, Wag- 
ner Electric Corp., St. Louis, joined his 
present company in 1899 after six years 
of teaching. He rose to superintendent in 
1902, chief engineer in 1908, vice presi- 
dent in 1919 and director in 1925. Mr. 
Timmerman helped form the American 
Association of Electric Motor Manufac- 
turers in 1908 and also the Electric 
Power Club, which he headed in 1923, 
later helped merge it with NEMA. 


89 

























Kitchen Waste Disposal Unit 


— x ink mounting For mounting beneath any standard sink with 31/- 
~— a ea F E : ‘ ; : aa 
= . Flange ~*~. in. drain opening, powered by a 14-hp, split-phase. 

i i 
4 am 


|725-rpm motor especially designed and built for 
this application’ by the manufacturer of the unit. 





















SSS Saas 


Motor has automatic-reset thermostatic protection. 


a 


A special drain cap in the sink permits normal use 
of the sink but operates a concealed switch control. 
ling the motor and motor starts only when cap 
is in “On” position. Seal between motor and 


shredding chamber above is a standard Switzer- 

Cummings seal with a spring-loaded graphite 

washer bearing against the bronze impeller hub. 
Eureka Williams Corporation. 


EUREKA 


DISPOS-0- MATIC 
WASTE FOOD DISPOSER 





Rotating cast aluminum bronze impellers swing out 





centrifugally, pressing waste matter against tem- 
pered spring steel shredder ring with vertical cut- 
ting edges. These reduce the waste to a pulp and a 
flow of cold water flushes it out through small open- 
ings. Nothing but pulverized waste can be ex- 
pelled, so drains cannot be clogged. 





Thermobeader for Sheet Plastics 


Motor-driven through variable transmission 
producing speeds of work travel from 500 to 
1000 in. per min, this machine is designed for 
straight-edge beading of various thermo- 
plastics in sheets from 0.005 to 0.020 in. in 
thickness. Electric heating elements controlled 
by thermostats maintain the beading dies 
at an operating temperature suitable for the 
material being processed. Interchangeable 
dies provide for nine different, standard-size 
beads and shapes. Plug-in type relays are 
used for control circuits. Taber Instrument 
Corporation. 


Crankshaft Turn 
Milling Machine 


Nine separate motors—com- 
prising a total of 163 hp—go 
to work on the bearing 
journals of a crankshaft for 
a 6-cylinder automotive en- 
gine in this 50-ton special 
turn milling machine. Six 
25-hp motors drive the six 
24-in. diam cutters through 
cone worm drives; a 3-hp 
motor rotates the work and 
two 5-hp motors drive the 
hydraulic pumps for feeding 
the cutter slides against cams 
which follow the crankpins 
around their orbits while the 
crankshaft is rotated around 
its main axis. All move- 
ments are electrically inter- 
locked. Gisholt Machine 


Company. 





















































Miniature Radic Breadeast Receiver 


One tube, a 1L4 radio-frequency amplifier pentode, 
acts as both detector and amplifier. The circuit is 
regenerative, feeding through the antenna coil with 
a loop through the plate circuit. Tuning condenser 
is molded into back plate, with tuning knob varying 
distance between parallel plates. Earphone on 
flexible cord and clip-on antenna lead. Case of 
Tenite plastics, white or colored. Power supply 
from two penlight or hearing-aid type of cells, 114 
volts, for A-battery, and standard 2214-volt B-bat- 
tery. Set of batteries weighs 2 ozs. Set without 
batteries weighs 8 oz. Outside dimensions, 4° x 
3 x 3 in. Modernair Corporation. 


TODAY’S PRODUCT DESIQ’S owes 





Electronic Moisture Meter 


Using the principle of automatic determination of 
the average dielectric constant of the material under 
test, this instrument is actually calibrated in per- 
centage of moisture content, of which the dielectric 
constant is a function. Electronic elements com- 
prise a capacitance-measuring circuit relatively in- 
dependent of the conductance of the test sample. 
Precision is better than 0.1% in moisture with aver- 
age accuracy as compared to gravometric methods 
0.2% or better. Self-compensating for temperature, 
so that the operator need make no allowance for 
temperature variations. Instrument is calibrated 
for any two materials specified by purchaser and a 
third scale is provided for future calibration by 
user. C. J. Patterson Company. 

















8-Spindle Adjustable 
Coil-Winding Machine 


Kight winding spindles are 
driven by a 14-hp, 3400-rpm 
motor at controlled speeds 
from 1600 to 6500 rpm. Bob- 
bin length is variable up to 
3 in., for wire not smaller than 
No. 40, and wire may be used 
in sizes from No. 28 to No. 
44. Maximum traverse with 
wire smaller than No. 40 is 
less, varying down to 1-13/16 
in. for No. 44. Minimum 
winding length is °4 in. No 
gear changing, and all ad- 
justments are made with dials 
or similar, simple means. 
Standard tension devices, all 
high-speed shafts run in ball 
bearings, all winding heads 
are oil-lubricated. Allied Con- 
trol Company, Inc. 
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Radio FactoMeter 
for Checking FM Reception 


Based upon a ratio detector circuit with- 
out necessity for the use of limiters, full 
automatic volume control (AVC) results. 
By putting the output through an indicat- 
ing meter a measurement of the AVC is 
secured which in turn is proportional to 
the strength of the signal being received. 
The instrument thus serves as a survey 
device, to locate an FM receiver most 
advantageously. By means of various 
connections, switches, etc., direct compari- 
son with AM reception is possible. Bendix 
Radio, Division of Bendix Aviation Cor- 
poration. 
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Liquid Carbonator 
with Electrical 
Control and 
Operation 


Motors drive pump for liq- 
uid to be carbonated and 
the agitator which promotes 
absorption. Carbon di- 
oxide comes from exterior 
point. After passing 
through a series of cham- 
bers where absorption takes 
place the carbonated liquid 
collects in bottom of tank to 
be withdrawn as needed. 
When liquid level drops, 
cycle is repeated. A float- 
less control starts and stops 
the motors but an elec- 
tronic time delay device 
causes the agitator to run 
for about 75 sec after pump 
motor stops. Motors have 
overload protection. Ma- 
terial of carbonator is 
stainless steel throughout; 
pump of bronze. Made in 
capacities from 250 to 2000 
gph. Star Liquid Ma- 
chinery Corporation. 





















New Performance Standards 





for Polyphase Induction Motors 


For the first time the experience of years in building and 


applying integral-horsepower motors has been codified in 


specific standards for torque, locked-rotor current and slip. 


EW performance standards for industrial- 
type, integral-horsepower, three-phase, squir- 
rel-cage induction motors of 1 to 200 horse- 

power have been announced by the National Electrical 
Manufacturers Association. 

These standards are of unusual significance to the 
industrial motor user, providing a sound basis for 
selecting the right motor for any industrial applica- 
tion, simplifying the specification of minimum accept- 
able limits of operating performance, and assuring 
interchangeability of motors made by different manu- 
facturers. 

Standardization in the electric motor industry 
started 40 years ago and has resulted in the develop- 
ment of standards relating to such matters as pre- 
ferred horsepower and speed classifications, mounting 
and frame dimensions, enclosures for various loca- 
tions and atmospheric conditions, and insulation types 
and associated limits on ambient temperature, tem- 
perature rise, and loading. 

The new performance standards, which will become 
effective January 1, 1948, define five basic types of 
polyphase induction motors, designated as Designs 
A, B, C, D and F, each of which offers a different 
combination of torque, speed, and current charac- 
teristics to meet the operating requirements of various 
industrial applications. 

The distinguishing features of these five designs 
are evident from an examination of Table I. The 


Table I—Relative Performance Characteristics 
of Five New Design Standards 
for Polyphase Motors 


Torque 
Locked 
Loched- Break- rotor | 
Design rotor | down Current | Slip 

A Normal | High | High Less than 5°7* 
B Normal | Iligh | Low Less than 5°* 
C High | Normal | Low Less than 5° 
D High Low | Low 5°% or more 
F Low Low Low | Less than 5° 





| 
| 


* Motors with 10 and more poles may have slip slightly greater than 5% 








ad 


classification of these designs follows in general the 
same lines as distinguished Classes A, B, C, D and F 
in NEMA motor and generator standard MG50-119, 
adopted just 10 years ago but now replaced by the 
new standards described herein, carrying the same 
designation. The old classes were merely defined in 
broad terms, without numerical limitations. The new 
standard makes precise distinctions and _ includes 
tabulations of exact requirements. This is mentioned 
here in order to point out that the new standard is 
the result of an orderly, planned development, spaced 
over a period of years, and representing a distinct im- 
provement based upon foundations previously laid 


FIVE BASIC DESIGN TYPES 


Most widely used among the new motor types are 
Designs B and C. The former has a normal starting 
torque adequate for a wide variety of industrial 
machines and drives and a starting current usually 
acceptable on power systems. Design C motor has 
higher starting ability for such applications as loaded 
compressors, conveyors, and the like. Design A, how- 
ever, provides exceptionally high breakdown torques. 
but at the expense of high locked-rotor currents which 
normally require provision for starting with reduced 
voltage. Design F motors, on the other hand, have 
exceptionally low values for both characteristics. 

Design D uses a high-resistance type of rotor to 
obtain variation of speed with load, desirable for 
some applications with rapidly fluctuating loads. 
This type also gives extremely high starting torques 
with moderate starting currents. The relatively con- 
stant speeds under varying load conditions required 
in most applications are provided in the other four 
designs, which have slip values of less than five 
per cent. 

Different motor-drive applications encountered in 
the field call for motors selected in accordance with 
performance demands. Consider first a_ relatively 
light-duty belt conveyor. Static friction and inertia 
to get the conveyor started are slightly affected by 
the loads carried on this conveyor. Either a Design 
A or a Design B motor will be selected for this job. 
The decision between them rests on whether a need 
exists for a minimum locked-rotor current in which 
case Design B motor is applied. 
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Fig. 1—Maximum locked-rotor current stipulated in 

the new standards for squirrel-cage induction mo- 

No limit is placed on locked-rotor currents 
of Design A. 


tors. 


These motors are for use in driving machine tools. 
blowers, fans, centrifugal pumps, packaging machin- 
ery, most textile machines, where slightly more than 
full-load torque for starting is sufficient, high speed, 
i. e., low slip for running load, and relatively high- 
breakdown torque to sustain occasional emergency 
overloads. 

The Design A motor would not have sufficient 
locked-rotor torque to start the The 
Design C motor is applied in this case because of 
its inherent high locked-rotor torque characteristic. 
Design C motors are used for plunger pumps. 
pressors which are not unloaded upon starting, oven 
chain conveyors affected adversely by temperature 
conditions, machines needing high locked-rotor torque 
with low locked-rotor current, but normally running 
within rated full load and not liable to high overload 
demands after they are up to speed. 

The Design D motor is a motor which develops 
high locked-rotor torque and which will ease off in 
speed when surge loads are encountered, instead of 
maintaining speed close to synchronism. It also de- 
velops high torque and rapidly. 
Design D motors are applied to hoists, to machines 
with large flywheels such as conventional punch 
presses, and to machines where heavy loads are sud- 
denly applied and removed at frequent intervals. 

The fifth type of motor, Design F, has a very 
limited field of application since it develops only very 
low locked-rotor torque. It is purposely so designed 
for securing a very low locked-rotor current condition. 
A planer cutter drive on a wood-working machine, 
where little effort is required to start and accelerate 
the light cutter blade and where a machine is likely 


conveyor. 


com- 


recovers speed 
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to be installed on lines which might be adversely 
affected by variations in motor load, is a typical load 
for which Design F motors are well suited. 






DESIGN CONSIDERATIONS 


The squirrel-cage induction motor is the most re- 
liable and lowest cost motor which can be built. 
However, it is not the most flexible motor from the 
standpoint of getting various operating characteristics. 
Comparison of typical speed-torque curves for the 
five types of motors shows that all of them have a 
similar configuration which is typical of the squirrel- 
cage design. For example, squirrel-cage induction 
motors are essentially constant-speed machines. To 
obtain a motor which will change its speed with load 
to any degree at all requires a high-resistance rotor 
using small cross-section, high-resistant materials. 
For high full-load speeds a conventional cast alumi- 
num rotor is uséd, as in motors of Designs A, B and C. 
_ To obtain various values of locked-rotor torques 
without affecting the locked-rotor current or break- 
down torque too much, many ingenious punch- 
configurations and arrangements are resorted to by 
the design engineers. A deep-slot punching gets rela- 
tively high locked-rotor torque and keeps the inrush 
locked-rotor current to a relatively low value. Some 
time ago, Dobrowolsky and Boucherot developed the 
idea of a double squirrel cage to obtain still higher 
locked-rotor torque motors from those of previous 
design, with low starting current, and their designs 
have been widely used. High locked-rotor torques. 
combined with high slips, are obtained by a high- 
resistance rotor. 

Various values of locked-rotor currents and break- 
down torques are obtained by different stator wind- 
ings. With a given rotor construction, there is a very 





Table 1I—Maximum Locked-Rotor Current 
for 3-ph, 220-volt*, 60-cycle, Constant-Speed 
Induction Motors 


Designs B, Cand D, | Design F. 















HP amp. amp 
1 or less 24 per hp 
1% 35 
oe 45 
3 60 
5 90 | 
7% 120 
10 150 
15 220 
20 290) 
25 365 oat 
30 | 435 270 
40 580 360 
50 725 150 
60 870 540 
75 1085 675 
100 1450 900 
125 1815 1125 
150 2170 1350 
200 2900 1800 





* Locked-rotor current at other voltages shall be inversely propor 


tional to the voltage 































































































































Table I1]—Maximum Locked-Rotor Torque 
for Design A and B Polyphase Squirrel-Cage 
Motors with Continuous Ratings 

Synchronous 
speed, 60 3600 1800 1200 900 720 600 514 450 
and 50 cycles 3000 1500 1000 750 600 500 428 375 


Maximum locked-rotor torque, 
HP | © of full-load torque 
y 


wats .-- 150 150 115 110 105 

Be gs a 175 150 150 115 110 105 

1 is 275 175 #150 150 115 110 105 
1% 175 265 175 150 150 115 110 105 

2 1175 250 175 150 145 115 110 105 

3 | 175 250 175 150 135 115 110 105 

5 | 150 185 160 130 130 115 110 105 
7™ | 150 175 150 125 120 115 110 105 
10 150 175 150 125 120 115 110 105 
15 150 165 140 125 120 115 110 105 
20 150 150 135 125 120 115 110 105 
25 150 150 135 125 120 115 110 105 
30 150 150 135 125 120 115 110 105 
40 135 150 135 125 120 115 110 105 
50 125 150 135 125 120 115 110 105 
60 125 150 135 125 120 115 110 105 
75 110 150 135 125 120 115 110 105 
100 1110 125 125 125 120 115 110 105 
125 | 100 110 125 125 120 115 110 105 
150 100 110 125 125 #120 #115 «#110 105 
200 100 100) «125 «125 «120 «115 «110 = «105 





close relationship between the breakdown torque and 
the locked-rotor current. 

These are but a few of the ways by which design 
engineers have been able to offset partially the in- 
flexibility of the squirrel-cage motor in order to meet 
the many different application requirements by in- 
dustry. Over the years these characteristics have be- 
come sufficiently established so that they can now be 
classified into the five basic designs which have just 


been standardized. 


LOCKED-ROTOR CURRENT 


The standards state that all five types of induction 
motors are designed to withstand full-voltage starting 
directly across the power lines. This means that the 
motors are mechanically strong enough to withstand 
the magnetic stresses and the high locked-rotor 
torques developed at the time the switch is closed. 
However, in the case of Design A motors, the locked- 
rotor currents are such that power lines of excep- 
tional capacity are required or the motors should be 
started with reduced voltage in order to reduce the 
starting current. Motors of Design B, C and D 
are believed to be suitable for use on the usual power 
lines. Design F motors can be used on weaker than 
normal lines, but other characteristics of the motors 
have been compromised to permit this. Values of 
locked-rotor currents as stipulated in the new stand- 
ards are shown in Table II. Locked-rotor currents 
for Designs B, C and D drop from a value of about 
24 amps per hp at | hp down to a value of 14 amps 
per hp at 10 hp. The locked-rotor currents for De- 
sign F motors are approximately 9 amps per hp. 

Locked-rotor torque is the torque developed by the 
motor while at standstill. It is also called the starting 
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Table [V—Maximum Locked-Rotor Torque for| 
Design C Polyphase Squirrel-Cage Motors | 
with Continuous Ratings 











Synchronous speed, 1800 1200 900 

60 and 50 cycles 1500 1000 750 
HP Maximum locked-rotor torque, 

% of full-load torque 

3 cris 250 225 

5 | 250 250 225 

7% 250 225 200 

10 | 250 295 200 

15 | 225 200 200 

20 200 200 200 

25 and larger 200 200 209 

LOCKED- 
ROTOR TORQUE x 


1800 RPM MOTORS 


DESIGN D MOTOR 


PAE 








| j 
3 DIFFERENT VALUES AT OTHER | 
| | MOTOR SPEEDS | 

| : ; 
| | | 





| 
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© 20 40 60 80 100 120 140 160 180 200 


MOTOR HORSEPOWER 


Fig. 2—Locked-rotor torque for motors of the various 
designs and horsepower ratings at 1800 rpm. For 
other speeds see Tables III and IV. 


torque and is usually expressed in percentage of full- 
load torque. Locked-rotor torques for the various 
designs of motors are established by these recently 
approved standards as shown in Tables III and IV. 
These values represent the upper limit of the range of 
application for the various designs of motors. Design 
F motors have the least locked-rotor torque, A and B 
next, C next, and D the highest. Higher locked-rotor 
torques for the smaller motors can be rather easily 
obtained, since higher locked-rotor current limits are 
permissible. It is, therefore, possible to have the De- 
sign B motor perform on applications for both Design 
B and C motors in those lower hp ranges, and the 
Design C motor need not be standardized below 3 hp. 

Breakdown torque is the maximum torque that a 
motor can deliver without abrupt decrease of speed. 
It can ordinarily be considered as the maximum 
torque which the motor is capable of delivering. It 
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Table V—Maximum Breakdown Torque for 
Polyphase Squirrel-Cage Motors 
with Continuous Ratings 


Breakdown torque 
(Per cent of full-load torque) 
Synchronous _ |- pee fem yroeene 
speed, rpm De sign | Design | Desig Design | Design 
HP | 60 and 50 cyc les a B F 


1%}  900- 750 
| 


Lower than 750 | 


1200- 1000 
900-— 750 
— Lower than 750 
| 
| 





1800-1500 | 
1200-1000 
900- 750 | 
| Lower than 750 | 
3600-3000 
1800-1500 
1200-1000 
900— 750 
| Lower than 750 
3600-3000 In 
1800—1500 
1200—1000 
900— 750 
| Lower than 750 of 


excess 


3600-3000 
1800-1500 
1200-1000 
900— 750 
| Lower than 750 
—__-—— for 
3600-3000 _ 
1800-1500 
1200-1000 
900 —750 B 
Lower than 750 
3600-3000 
1800—1500 
1200-1000 
900— 750 
Lower than 750 


values 


shown 





Design 


3600-3000 
1800-1500 
1200-1000 
900— 750 
Lower than 750 | | 200 











All speeds |; 200 


30and 
larger |} All speeds 200 





is usually expressed as the percentage of the torque 
the motor would deliver when operating at rated 
speed and horsepower. In other words, the percentage 
breakdown torque gives a direct indication of how 
much overload can be momentarily placed on a 
motor. Maintained voltage and frequency is, of 
course, assumed, as all torques of an induction motor 
vary directly as the square of the voltage changes. 
The values of breakdown torques specified in the 
standards (see Table V) represent the upper limit 
of the range of application for the various classes of 
motors. If an application requires a breakdown 
torque higher than that shown for any given rating, 
it is recommended that the next larger rating be se- 
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Fig. 3—Breakdown torque required in motors run- 

ning at 1800 rpm. For other speeds see Table V. 

No requirement is made for breakdown torque in 
Design D. 


lected. It is usually good pracitce to apply motors 
at momentary loads at least 20 per cent below the 
maximum torque ranges shown in order to offset that 
much torque drop due to an allowable 10-per cent 
voltage drop. No breakdown-torque values are given 
for the Design D motor, since such motors have no 
sharply defined breakdown torque. It is again em- 
phasized that there is a very close relationship be- 
tween breakdown torques and locked-rotor currents. 
Design A motors have exceptionally high breakdown 
torques but at the expense of exceptionally high 
locked-rotor currents. On the other hand, Design F 
motors have exceptionally low locked-rotor currents 
but also have exceptionally low breakdown torques. 

The new standards recommend that the design 
letter which applies to a given motor be stamped on 
the nameplate. All motors of a given design letter 
should be interchangeable from an operating stand- 
point. In addition, most nameplates will undoubtedly 
show a code letter which gives specific information 
as to the locked-rotor current characteristics. With 
the new standards, there will be a direct relationship 
between the design letter and the code letter. It is 
felt that with these new standards, motors of the 
usual types are defined so that the motor buyer will 
know what performance he will get in a new motor. 

In line with NEMA practice, each motor manu- 
facturer is free to build motors to these standards 
or not, as he sees fit. Experience has indicated, how- 
ever, that the advantages of standardization to the 
purchaser and user result in volume demand for 
standard items which most manufacturers are eager 


to supply. 
































Cotton-Fiber Length Meter Built 





Mathematics and electronics contributed to the re-design of 


the Fibrograph which supplies data on staple length of cotton 


fibers, needed in textile mills and for pricing baled cotton. 


a subjective concept that resides in the mind 

of the classer and is maintained reasonably con- 
stant by reference to standards that have been agreed 
upon but never defined. . . .”* 

This quotation from Dr. Hertel sums up a problem 
which has provoked scientifically minded institutions 
such as the University of Tennessee into considerable 
research. The “classer” mentioned is an individual, 
peculiar to the cotton South, who through long experi- 
ence and practice is able to judge by feel the relative 
merits of various cottons. But for adjustment of 
modern textile machinery, as well as for accurate 
pricing of baled cotton, more accurate data are needed. 
The story of the mathematical design of the original 
Fibrograph as a means of obtaining these data is an 
interesting one. This article, however, is to be chiefly 
concerned with the part that electricity has played in 
the re-design of the Fibrograph into a practical instru- 
ment for quantity production. 

The diagram, Fig. 2, illustrates the principle of 
operation of an early model Fibrograph for combed 
cotton. The combs are shown mounted on the ma- 
chine at C and have been previously manipulated so 
that the thousands of individual fibers of assorted but 
representative lengths were straightened and randomly 
distributed. The ends of these fibers below the combs 
then were hanging according to certain well known 
laws of probability. Light from an incandescent 


* Hertel, K. L. “A Method of Fiber-Length Analysis Using the 
Fibrograph” Textile Research, X, 12 (1940). 
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source L was passed through the cotton by means of 
the scanning slit S to the analyzing photo-voltaic cell 
group A. A reflector and an additional incandescent 
lamp were provided to pass light through a movable 
iris D to a balancing photo-voltaic cell B. The iris 
was shaped so that, with no cotton in the machine, the 
voltages produced by the two cells would be equal and 
no current would flow through the galvanometer G. 
Two hand wheels were provided—one to move the 
cotton C and the pen P upward, the other to simultane- 
ously move the card holder H and the iris to the left. 
In using the Fibrograph these hand wheels are manipu- 
lated together to keep the galvanometer in: balance, 
and a curve is thus drawn by the pen on the card. If 
the iris is properly shaped, this curve will present a 
picture of the actual fiber distribution of the sample, 
with fiber length below the comb shown on the ver- 
tical axis and relative number of fibers shown on the 
horizontal axis. 

The “If” in the last sentence of the preceding para- 
graph turned out to be a big one from the manufac- 
turing standpoint and was one of the basic reasons for 
the decision for a re-design. It was found to be 
almost impossible to pre-determine a shape for the 
balancing iris which would measure cotton correctly 
when variations in mechanical and optical construc- 
tion were encountered. Also, the original machine was 
subject to variations due to the photo-voltaic cells and 
the lack of sensitivity of the galvanometer circuit. It 
soon became apparent that, if the Fibrograph was to 
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be manufactured on any kind of a quantity basis, a 
more consistent and adjustable method of measuring 
the light would have to be found. 

The word “electronic” is often misused today, but 
it is the only adjective which adequately describes the 
new Fibrograph. Electricity was used in the early 
model described above, but only to provide a source of 
light. The photo-voltaic cells supplied their own 
minute currents to the galvanometer circuit. In order 
to stabilize the characteristics of the instrument and 
increase sensitivity, it was decided to replace these 
cells with photoelectric tubes. This in turn called for 
rectifier and amplifier circuits with staility to match 
and with adjustments for balancing. The iris, which 
required tedious filing for calibration, was replaced 
by a moving light the intensity and relative motion of 
which could be adjusted. Finally, the incandescent 
light was replaced by a fluorescent lamp for more 
even illumination of the cotton sample. All these have 
combined to make a reliable instrument which is 
proving itself capable of consistent analysis work 
in the field. 

Figs. 3 and 4 illustrate diagrammatically the prin- 
ciple of operation of the electronic Fibrograph. An 
8-watt fluorescent lamp L is mounted in a rotatable 
“lighthouse” and, when in position for scanning, its 
light is carried through 1-in. thick diffusing lenses 
D to illuminate the cotton, C. Both lens D and re- 
ceiving lens E, which«is only \-in. thick, extend the 
length of the two cotton combs and serve to dis- 
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tribute the light evenly. Lens E is cuated black top 
and bottom to absorb any stray room light, and pre- 
vent it from affecting the phototubes. The light which 
passes through the cotton is then collected from each 
comb separately and focused by telescoping lenses F 
on two separate phototubes at B. The balancing light 
is provided by a l-cp miniature bulb /, attached 
directly to the moving card holder and illuminating a 
third phototube R, through a diffusing screen S. The 
two hand wheels K are retained for vertical motion 
of the pen and cotton, and horizontal motion of the 
card and balancing light. In addition, a cam M, mov- 
ing with the balancing light, imparts an adjustable 
motion to the phototube R. 

A schematic wiring diagram of the electrical circuit 
is shown in Fig. 5. A voltage-regulating transformer 
T,, is used to assure a source of relatively constant 
voltage supply and at the same time adapt the instru- 
ment for use at 230 volts in cases where this voltage 
rating is desired. The 115-volt, a-c output of this 
transformer supplies power for the fluorescent lamp, L, 
for a filament transformer T,, and for a 6H6 rectifier 




























Fig. 4—Front view of the electronic Fibrograph. Card 
rack H moves horizontally under pen P as handwheel K 
is turned, carrying also the balancing lamp I the light 
from which passes through screen S to red-sensitive - 
phototube R. Vertical movement of pen P and of cotton 
sample C is effected by turning handwheel at left. 
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tube. The filament transformer provides low voltage 
for the galvanometer lamp and the balancing lamp /, 
as well as for the heaters of the two electronic tubes. 
Rectified alternating current energizes a voltage divider 
consisting of resistors R, and R,, so that approxi- 
mately 85 volts is applied between plate and cathode 
of the twin-triode amplified tube, 6SC7. The two blue- 
sensitive phototubes B, which receive light from the 
fluorescent system, are connected in mutiple, and the 
pair are in series with the single, red-sensitive bal- 
ancing tube R across another portion of the voltage 
divider. The remaining resistors form a bridge cir- 
cuit serving to unbalance the amplifier tube with any 
change in the relation of the amounts of light being 
received by the phototubes. 

From the operator’s standpoint, adjusting the Fibro- 
graph for checking cotton is as simple as tuning a 
radio. First the extreme left hand, or “line”, switch 
is turned on, the fluorescent lamp is started, and the 
instrument allowed to warm up. During the warm-up 
period the galvanometer is set on zero with the 
mechanical knob provided on the right-hand side of 
the cabinet. The extreme right-hand, or galvanometer, 
switch is then turned on and the galvanometer brought 
back to zero with rheostat R,, knob. Lastly, the middle 
or balancing switch is turned on, the horizontal motion 
index N (Fig. 4) set at zero, and the galvanometer 
again zero-ed with rheostats R, and R,, (coarse and 
fine). At this point the shorting switch across the 
galvanometer has been opened and the grid bias of one 
side of the 6SC7 amplifier adjusted so that the plate 
currents are equal, with no current flowing from the 
phototube circuit. With the horizontal motion index at 
zero, the balancing switch is then closed and the bal- 
ancing light intensity varied until the illumination 
from the unobstructed fluorescent lamp is equalized 
and again no current supplied to the bridge circuit 
from the phototubes. With the instrument thus bal- 

















































Fig. 5—The electrical circuit, showing rectifier tube 
6H6, twin-triode amplifier 6SC7, blue-sensitive photo- 
tubes B and red-sensitive 
phototube R. Balancing 
lamp I is moved by the 
operator so its light falling 
upon R is varied to balance 
effect of light through cot- 
ton sample falling upon 
the two phototubes B. 
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anced and some material, such as the cotton to be 
analyzed, inserted between the fluorescent lamp and 
the phototubes B, the decrease in light unbalances the 
sensitive galvanometer circuit and the operator must 
move the balancing light (and the card holder) away 
from the balancing phototube until the circuit is re- 
balanced. The reverse operation of gradually remov- 
ing the cotton and simultaneously bringing the bal- 
ancing light back toward its phototube, keeping the 
galvanometer in balance during the process, draws the 
fibrogram. 

It can be seen, mathematically, that if all the fibers 


Fig. 6—The lighthouse 
containing the fluorescent 
tube L is raised to allow 
the operator to place the 
clips with the combed cot- 
ton samples over the lens 
E shown in Fig. 3. The 
diffusing lens D may be 
seen in the raised light- 
house above the operator’s 
hand. The galvanometer 
needle and scale is at the 
lower right, below the 
record card. 





ELECTRICAL MANUFACTURING 














Fig. 10—Rear view with covers removed. 
Transformer at bottom with two CE-29 
phototubes in center above and ballast for 

the fluorescent lamp at the top. ; 






in the cotton sample are exactly the same length, and 
randomly distributed on the comb so that some are 
held close to their very ends, some at their middle, and 
equal numbers in between, the sample has an even, 
tapered thickness. Further, the variation in light 
received, with shifting position of sample, would be 
exponential in form. This can be expressed by the 
equation F = Pe!‘ where: 


F = total light received by analyzing phototubes. 

P = constant depending on initial light conditions. 

f(x) =a function of the relative number of fibers 
under the lens, or the position of the sample as it is 
moved upward. 


The exponent of e, {(x), is always negative since 
the total amount of light increases as the number of 
fibers decreases. It is not a straight-line function, 
however, due to the diffuse quality of the material 
through which the light is passed. The optical lens 
system cannot practically be made to receive all the 
light not absorbed by the cotton, nor to pass all the 
light, which is received, on to the phototubes, and the 
proportion of light lost will vary with the way it is 
diffused by the material being examined. A curve of 
the type F = Pe’), obtained from test data, is shown 
in Fig. 7. 

The light on the balancing phototube,as the 1-cp power 
bulb is moved away on the card carrier,more nearly fol- 


lows the solid-angle law or L = K(1 — 1/\/1 + r?/d?) 
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Fig. 9—Front view of the electronic Fibro- 
graph with covers removed to show the 
fluorescent light source at the top and the 
balancing mechanism 


(also shown in Fig. 7) where: 


L = light received by balancing phototube. 

K = constant depending on initial light conditions. 
r = radius of the receiving screen. 

d = distance from balancing light to the screen. 


It will be readily seen that, when it is attempted to 
reconcile these two forms of equations, and when the 
variations in lens characteristics between instruments 
are taken into account, the mathematical problem 
takes on worrisome proportions. Fortunately, how- 
ever, these mathematical gyrations needed to be of 
only passing interest in the re-design of the Fibrograph 
itself. To understand how the instrument was arranged 
so that it could be calibrated to read the correct lengths 
of cotton fiber, regardless of its optical and electrical 
peculiarities, it is necessary to return to our theoretical 
uniform sample. Such a sample, if it could be obtained 
and properly analyzed, would draw a straight line on 
the Fibrograph (see Fig. 8), representing the even 
distribution of the fiber ends. Therefore, to provide 
for factory calibration of the electronic Fibrograph 
it was only necessary to use a calibration standard 
with optical properties approximately those of cotton, 
but with an even taper as to the light transmitted 
through it in different positions; and to design an 
adjustable cam arrangement so that the distance be- 
tween the balancing light and its phototube could be 


(Continued on page 158) 





























Hysteresis Synchronous Motors 


EKmbody New Design Principles 
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hysteresis synchronous motor have been known 

for a long time. There are reierences to it in 
the literature prior to 1900 and in the year 1917 
C. P. Steinmetz wrote a complete discussion of the 
theory of the machine. It was Steinmetz’ contention 
that the hysteresis synchronous motor from a theoreti- 
cal point of view would show better efficiency and 
higher weight economy in the very small sizes than 
the squirrel-cage induction motor. Unfortunately, 
this statement has taken a long time to prove and 
it is only now with the advent of the new design and 
construction principle to be described herein that 
these results have been realized. Up to the present 
time practically all applications of the hysteresis 
synchronous motor have been in clocks or other tim- 
ing instruments. The usual synchronous clock motor 
develops a relatively small output, of the order of 
five to ten milliwatts. The input power is of the order 
of two to three watts and consequently the efficiency 
is very low, between the limits of 0.15 and 0.5 
per cent, approximately. In the new type of hysteresis 
motor about to be described, development models 


Tis principles of hysteresis torque and of the 





have been built with an output of one-quarter horse- 
power and an efficiency of 80 per cent. The flexi- 
bility of construction, however, is such that other 
models have been built which are only 114 in. in 
diam, have an overall length of 114 in., a weight of 
approximately 214 oz, and an output of about one 
watt with an efficiency of approximately 17 per cent. 

At the present time the conventional induction- 
start, salient-pole, synchronous machine is used in 
many applications requiring constant speed; such as 
facsimile, transcription turntable drives, recording 
drives, heavy timing and sequencing operation drives, 
etc. In these fields the new motor will show out- 
standing superiority because of two new properties 
not inherent in the conventional salient-pole syn- 
chronous machine: 

1. Little or no tendency to hunt. This is because 
the rotor is a smooth, continuous cylinder of steel 
without any variable-permeance synchronizing action 
and, further, any vibratory or hunting torque varia- 
tions introduced by the load tend to be damped out 
by hysteresis loss in the rotor. 

2. A degree of silent operation never previously 
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By bridging over stator slots, distribut- 
ing the winding and using polyphase re- 
volving field, parasitic losses are mini- 
mized and a new line of motors with good 
efficiencies is made possible. 


1. 37% Cobalt-Simonds 3500 5.3% Cobait-Simonds 83 
2.Same as {| Drawn at 300°F 6. 35.5Chrome ~~ 73 
3. 17% Cobalt-Simonds 8! 7. Same as 6 Drawn at 300°F 


4. Some as 3 Drawn at 300°F 
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10 20 30 
MAXIMUM LOOP FLUX DENSITY-KMAX /SQ-IN. 


40 50 60 70 8090100 


Fig. 3—Hysteresis energy losses of commercial mag- 
net materials at different flux densities. 


achieved. This is due to the absence of air pulsations 
and magnetic vibration obtained when an absolutely 
smooth cylindrical steel rotor mates with a continu- 
ously smooth stator without slots. 

The motor can also be advantageously used to re- 
place the conventional shaded-pole induction motor 
which is now widely used for phonograph and wire- 
recorder drives. The machine, at no sacrifice in size 
or efficiency, gives absolutely synchronous speed. It 
has the further advantage that the magnetic leakage 





Figs. 1 and 2 were previously used in technical paper No. 47-218 
“The Hysteresis Motor” presented before the American Institute of 


Electrical Engineers by the author at the Dayton meeting in Sep- 
tember, 1947. 





DECEMBER 1947 


Fig. 4—Two forms of stator lamination designed in 
accordance with the new principles. Unit 803 has 24 
slots while unit 805 has the minimum—four. With 
the yoke rings removed, the windings are assembled 
from the outside, the inner ends of the slots nearest 
the rotor being closed with a thin bridge. 


field is greatly reduced as compared with a conven- 
tidnal design of the induction motor. 

A qualitative explanation of hysteresis torque can 
be easily obtained from the concept of the revolving 
magnetic field of a polyphase stator and a permanent- 
magnet hysteresis rotor. Referring to Fig. 1, a stator 
field having a magnetic axis along the line B-D and 
revolving at an angular velocity of » radians per sec 
will induce poles in the rotor. However, as the field 
of the stator revolves, the poles induced in the rotor 
will lag behind those of the stator as shown by the 
magnetic axis of the rotor A-C. Thus, the rotor tends 
to retain its polarity, after the stator pole has passed 
over it, due to the hysteresis of the rotor. As illus- 
trated, this causes a torque angle a between the stator 
and rotor axes of magnetization which produces a 
magnetic couple tending to drag the rotor around 
with the stator. Obviously, the extent to which the 
rotor can resist demagnetization will determine the 
absolute magnitude of this angle a and, hence, the 
maximum magnitude of the torque-producing couple 
before slip occurs. This couple will be proportional 
to the coercive intensity. of the rotor iron assuming 
of course that the degree of ‘magnetization remains 
constant. 

Quantitative equations which will give the mag- 
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Fig. 5—Components of a hysteresis motor stator. 
The brass spiders, A, have attached sleeves to provide 
concentric holders for the bearings. Laminations B 
are pressed, after winding, into yoke ring C or D, 
the latter having corner ducts for ventilation. 


nitude of this torque in terms of magnetic quantities 
and the volume of the rotor can be easily worked 
out on an energy basis. Let Fig. 2 represent a 
hysteresis loop for the rotor material. The coordi- 
nates of this loop are H the magnetic intensity, 
measured in ampere-turns per in. for the axis of 
abscissas, and B the magnetic flux density, measured 
in kilomaxwells per sq in. for the axis of ordi- 
nates. If these two coordinates are multiplied to- 
gether it will be found that the area of a unit square 
has the dimensions of joules per cu in. or, in other 
words, magnetic energy per unit volume of material. 
Therefore, the area of the hysteresis loop represents 
the energy required to carry one cu in. of the rotor 
steel through a magnetic cycle from +8B,, at point 
D to -B,, at point A and back to +8B,,. Consequent- 
ly, when the rotor is slipping behind the revolving 
field of the stator, heat energy will be released in the 
rotor equal to the area of the hysteresis loop times 
the volume of the rotor for each cycle of slip. This 
fact may be used to calculate the hysteresis torque 
of the rotor because all the heat energy released in 
the rotor is transmitted to the rotor by the agency 
of the hysteresis torque and the angular velocity of 


Fig. 6—Stator laminations and end spiders assembled 
upon a closely fitting steel mandrel, ready for wind- 
ing. This looks like a conventional rotor but is 
actually a stator. The outside magnetic circuit is 
completed by pressing this assembly into a ring yoke. 


slip between the rotor and the revolving field of 
the stator. 

If we assume the rotor to be stalled, which gives 
an angular velocity of slip of 2z7f, this may be for- 
mulated as follows: 

P=VP,f (1) 
where P = the rate at which energy is released in 
the rotor in joules per sec or watts; V = the volume 
of the rotor in cu in.; W), = the area of the hysteresis 
loop in joules per cu in. per cycle; and f = the fre- 
quency of the stator power supply in cps. However, 
the torque 7 in joules per radian is equal to 

P 
i Qrn (2) 
Therefore, substituting the proper constants for ex- 
pressing JT in oz-in. and assuming the rotor to be 
stalled, we have 
22.6/V W, 

— 
where n = rotational speed of stator field in rps. 

To facilitate designing machines, the data of Fig. 3 
are presented. This figure gives the energy loss per 
cu in. per cycle for various commercial permanent- 
magnet steels which are useful for the rotors of 


Yr =x (3) 


hysteresis motors. 
The torque of equation (3) is an ideal value; that 


Table I—Dimensions and Other Details of Three Hysteresis Motors 


(Models 805D and 805E differ only in the lamination stack length) 





| 
Stator 





Rotor 





| Min. slot 
bridge 


Outside 
thickness, diam.., 


Poles Teeth 


Stack 
length, 





Outside Air | 
diam., Length, gap, Material 
; in. 





1.734 2.32 Simonds #81 
0.875 0.50 


0.875 1.00 


0.008 


0.010 17% cobalt 
magnet steel 
0.010 300 F draw 
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Fig. 7—Winding a stator. Individual coils at left 

have paper tape around one side to provide insulation 

against companion coil in same slot. Slots are in- 

sulated with paper. The winding shown is four-pole, 
with 2/3 coil pitch or 60 deg actual span. 


is, it is a torque which will be developed provided 
there are no extraneous losses present. In the case 
of the conventional hysteresis motor, such losses are 
present, and sometimes to the extent where they can 
nullify the major portion of the torque developed by 
equation (3). 

These extraneous factors are generally referred to 
as parasitic losses and are caused because the field 
form of the stator is not of the same form as predi- 
cated in deriving the torque equations. The ideal 
field form as predicated in deriving these equations 
is a field which has a sinusoidal space distribution 
which remains constant in magnitude and revolves at 
a constant angular velocity. The factors which cause 
deviation from this ideal are distortions due to slot 
openings, the finite distribution of the coils, and the 
extent to which the excitation deviates from a true 
polyphase exciting source. 

Slot Openings: These cause an undulation in the 
flux density of the rotor as it passes from tooth to 
tooth under the open slot. Such a variation in flux 
density results in a minor hysteresis loop being super- 
imposed on the major loop, and an energy equivalent 
to the area of the minor loop is dissipated as heat 
in the rotor. Such a minor loop is illustrated by the 
small loop 1-2 of Fig. 2. This loss can become quite 


Fig. 8—Complete stators of unit 803. That at the 

left has the square yoke which results in a finished 

motor as shown in Fig. 10. At the right is a stator 

with a simple ring yoke. Performance of the two 
motors is approximately identical. 


appreciable as each portion of the rotor is subjected 
to it once each time a slot is passed. 

Winding Distribution: The more slots the winding 
is distributed in, the less will the field form of the 
magnetomotive force undulate as it progresses around 
the stator. The magnetomotive-force distribution 
ideally should be of constant magnitude for any fluc- 
tuation also causes minor hysteresis loops which dis- 
sipate energy in the rotor. 

Balanced Polyphase Excitation: If the exciting cur- 
rents of the phases are not balanced, the torque will 
be diminished in degree approximately proportional 
to the extent that the product of the quadrature com- 
ponents of the exciting currents are diminished. In 
general, if the deviation from a true balanced poly- 
phase excitation is not too large, no appreciable re- 
duction in torque occurs. However, in applications 
where shading coils are used, the phase split is gen- 
erally very poor and the reduction in torque is rela- 
tively large. 

In the past it has been customary to reduce the 
parasitic losses due to a distorted field form by in- 
creasing the air gap between the stator and the rotor. 
This greatly minimizes the field distortion which is 
effectively impressed on the rotor and so reduces 
the parasitic losses. In some machines the parasitic 


Table II—Operating Characteristics of Three Hysteresis Motors on 60 Cycles, Single Phase 
(All motors have sleeve bearings) 


oe 
Nominal synchronous 
rating 


Input 


Speed, | | Torque* | 
rpm | "P| Watts | oz-in. | Amp | Volts 


1800 25 13 | 22.5 | 0.98 


3600 | 1/700 1.06 0.4 0.16 117 13.: 
3600 | 1/250 2.8 1.5 0.23 117 19.1 


Watts 


117 aa 


| Max. 
Temp. | capac- 

Output | rise itor 
— [—— | cont. | Stall | Capac- volt- 
lorque**} | cased | torque,| itor age, 
oz-in. | atts 1 °C oz-in. mf volts 


| 


29.5 39.4 S51. | : 26.9 | 3.40 | 370 
0.85 2.26 4 0.9 | 0.52 | 336 


ve 


1.56 4.15 24 5 1.8 0.86 370 


® This is the rated maximum torque load which the motor can pull into exact synchronism; i.e., zero per cent slip. 
** This is the typical value_of maximum torque load which the motor can pull back into near synchronism; i.e., slip less than 0.03 per cent. 
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Fig. 9—Typical rotor for a hysteresis motor, compris- 

ing a hollow cylinder of permanent-magnet steel car- 

ried on a non-magnetic spider. Sleeve bearings are 

centered in the brass capsules which fit into the brass 

spider of the stator, centering the rotor with a very 
small air gap. 


losses due to field distortion are so great that they 
will not run synchronously unless the air gap is made 
large. The objection to increasing the air gap is that 
it causes the exciting current of the motor to be 
greatly increased and thereby results in excessive 
copper losses. A further disadvantage of a large air 
gap is that it greatly increases the magnetic leakage 
between the stator and rotor and so decreases the 
power output for a given amount of stator flux. Thus, 
if the air gap is made small the parasitic losses are 
excessive, while if the air gap is made large the copper 
loss and magnetic leakage are excessive. These are 
the factors which account for the low power output 
and efficiency of the usual hysteresis synchronous 
motor. 


NEW DESIGN PRINCIPLES MINIMIZE LOSSES 


To minimize parasitic losses the following three 
new design principles are employed: 

1. The stator slots are closed by bridges. 

2. The winding is distributed in as many slots as 
is practical. 

3. The windings are arranged in the slots to pro- 
duce as nearly as possible a true revolving field. This 
means that a conventional polyphase winding is used. 

Two stator laminations constructed according to 


FP»; 


+e 





Fig. 11—Four-pole stator for unit 805, as outlined 
in Fig. 4, completely wound. At the left is a rotor 
with bearing capsules for assembly with the stator. 
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Fig. 10—The unit 803 with square yoke and end 
castings. This design is especially adapted for fan 
cooling, with air passages from end to end, utilizing 
the open corners of stator laminations shown in Fig. 5. 


these principles are shown in Fig. 4. Above is shown 
a 24-slot lamination of relatively large size which can 
be wound either two- or three-phase for various pole 
combinations. Below, for comparison, is the simplest 
possible lamination, having only 4 teeth. It can be 
wound only two-phase, either full-pitch or half-pitch. 
These particular laminations are used in two current 
production models known as the unit 803 and unit 805, 
respectively. 

As is well recognized, one of the greatest difficulties 
in building small machines with distributed windings 
is placing the coils in the slot. In the conventional 
type of stator lamination the cost of doing this for a 
very small-sized stator is prohibitive. The laminations 
illustrated in Fig. 4 not only give the reduction in 
parasitic losses which is so important to a practical 
hysteresis motor but also permit an easy and inex- 
pensive method of winding the coils into the slots. 


CONSTRUCTION WITH CLOSED SLOTS 


The component parts used in constructing a stator 
are shown in the photograph of Fig. 5. Parts B are 
the stator laminations already illustrated in Fig. 4. 
Part C is the yoke ring which is slipped over the lami- 
nations B in order to complete the magnetic circuit. 
Part D is an alternate type of yoke ring having square 
outside surfaces which permit the formation of axial 
ventilating ducts. Parts A are spiders, which are 
generally made of brass or some other non-magnetic 
material, and are aligned at the ends of the lamination 
stack in order to provide concentric holders for the 
bearings. 

The method of assembling these components is illus- 
trated in Fig. 6. The required stack length of lamina- 
tions with a brass spider on each end is pressed over a 
steel mandrel as shown. This mandrel is a tight fit 
inside the lamination and spiders, and for this reason 


(Continued on page 198) 
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TANDARDS are becoming increasingly important in 

everyday life, according to speakers at the annual 
meeting of the American Standards Association 
in New York in late October. In making his annual re- 
port as president of the association, Frederick R. Lack, 
vice-president of Western Electric Company, empha- 
sized the use of standards as tools by industrial manage- 
ment in solving problems of adjustment of relations 
with other industries and with government. 

Present-day conditions make it imperative that the 
use of standardization also be considered as an impor- 
tant stabilizer of costs in a period of rising prices. 
Here are some of the ways standards may help to re- 
duce costs: 

1. When companies use standardized parts and 
components, these can be manufactured or bought in 
quantity. Uniformity also contributes to production 
economy. 

2. Costs of carrying inventories and of mainten- 
ance and repairs are lower because of the smaller num- 
ber of items involved. 

3. Cost of training new employees is reduced be- 
cause there are fewer things with which to become ac- 
quainted. 

4. Accounting costs are cut by the smaller number 
of types and materials on which books must be kept. 

5. Development and design costs are lower because 
improvement or development of an article involves 
coordination of a smaller number of parts. 

6. Standards are especially useful as stabilizers be- 
cause the best manufacturers accumulate parts and 
finished goods during slack periods to an extent not 
practicable for non-standard items. 


REDUCING MANAGEMENT’S BURDEN 





The most important reason for the use of standards 
as a cost control device is listed at the end. It is this: 
7. A-standard adopted is a decision arrived at. No 
longer will top management have to decide questions or 
reconcile disputes with production, planning and sales 
chiefs on the use of materials, methods, designs, speci- 
fications and similar matters. 
as the standing decision until new developments or 


more progressive techniques have made development 


of new or revised standards advisable. 
This advantage spreads from the top down—from 
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Standards, Tools of Management 
and Elements of Commerce 


American Standards Association is told they have developed from engi- 
neering adjuncts to important means of cost reduction and simplifica- 
tion of operation, both in domestic industry and in international trade. 





The standard continues. 








superintendents to foremen, from foremen to worker— 
fewer delays, less needless talk, more time for plan- 
ning, producing and selling current products and de- 
veloping new ones to meet and outstrip competition. 


INTERNATIONAL STANDARDIZATION 


The active part taken by ASA in international 
standardization was outlined by Mr. Lack. The ASA 
has played a leading role in setting up the new Inter- 
national Organization for Standardization—conven- 
iently referred to as “ISO.” The ISO is the successor 
to two former international organizations, and with it 
the International Electrotechnical Commission is now 
affiliated as its electrical division. The ASA was hon- 
ored by the election of the chairman of its executive 
committee, Howard Coonley, to the presidency of the 
international organization. The technical program of 
the new organization is actively getting under way. 
Incidentally, John W. McNair of the ASA staff attended 
a meeting of the International Electrotechnical Com- 

(Continued on page 170) 



















@ @ Among recent developments of a basic and ap- 
plied research program on vacuum tubes, currently 
underway at the National Bureau of Standards, is 
this micro-tube, about one-half in. long, shown here 
with several grains of polished rice for size com- 


parison. These tiny tubes have various military ap- 
plications and the Bureau, therefore, is not discussing 
details. However, it is thought they will eventually 


find use in radio sets, hearing aids and other non- 
military applications. 
to be a triode. 


The tube illustrated appears 
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Electronic-Hydraulic Controls 
for Power, Speed and Accuracy 


Servomechanism, or computer-type, controls, gain in torque- 
inertia ratio and in flexibility with such a combination of actu- 


ating media. An example is found in multicolor register control. 


JOHN W. LUDWIG 
Vice-President 
Electronic Control Corporation 


ONTROLS designed to insure that a process or 
operation is conducted according to certain 
physical norms, which may be specified in ad- 

vance and which may be simple or complex, are some- 
times known as servomechanisms. It is submitted. 
however, that they might more properly be known as 
computers because they measure an error or deviation 
from a norm and cause the release of just enough 
energy, applied under close control, to reduce the error 
to zero or close thereto. In doing this the control 
solves a differential equation describing the physical 
behavior of the process during its controlled state. 
This is surely an operation entailing something very 
similar to computation. Such controls, applied in in- 
dustrial operations, are therefore referred to herein 
as computers. 

In this field, combination electronic-hydraulic com- 
puters have several marked advantages. By using 
hydraulic equipment for the power elements in the 
control, high power, speed, and accuracy can be 
obtained with standard equipment. Hydraulic equip- 
ment can be obtained that has much higher torque- 
inertia ratios than similar electrical equipment. With 
proper valving hydraulic motors can be run so the 
torque is absolutely independent of speed and high 
torques can be obtained with relatively small equip- 
ment. For example, a hydraulic motor 3 in. in diam 
and 8 in. long develops 12 in.-lb torque per 100 lb 
pressure differential and can be run at speeds up to 
3600 rpm. Such a motor will develop 10 hp. In addi- 
tion, hydraulic equipment is explosion-proof and self- 
lubricating. For example, the machine to be described 
in detail further on can follow an error signal with 
a frequency of 60 cps and yet it will develop 10 hp and 
is capable of continuous rotation in either direction. 
In addition, the torque developed is absolutely inde- 
pendent of speed and smooth speed control from 0 to 
2000 rpm in either direction has been demonstrated. 
Performance such as this is virtually impossible with 
standard or special electrical equipment. 

With hydraulic equipment used for the power ele- 
ments to get power, speed, and accuracy, electronic 
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HE AUTHOR graduated in 1941 from Massachu- 
setts Institute of Technology just in time to start a 
five-year tour of duty with the United States Navy. Dur- 
ing this time he was in charge of design and construction 


of electronic, mechanical and hydraulic high-speed 


computers. For his work there he was given official 
commendation by the Secretary of the Navy and the 
Chief of the Bureau of Aeronautics. In his present 
position he is pioneering in commercial applications of 


controls of servomechanism or computer types. 





equipment is used for the computer section itself in 
order to get flexibility and small size. In the control 
to be described, the electronic computer develops 25 
watts of output power maximum and all components 
are of the radio and telephone type. 

In general, computer controls solve a differential 





Fig. 1—Response of a computer-ty pe of control under 

various degrees and kinds of damping, from (1) 

with least to (4) with most. Hunting of the system 
varies inversely with damping. 
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equation of the following form: 


édt 4 CofC, dé |-C.6 = K, — + go 
dt dt? > a 
where C,, Cy, Cx, K,, and Ky are coefficients, 
= error in the process being controlled, and 
6: = output position of the controller 
dimensionally the same as 6. 


By choosing the coefficients C,, Cy, and Cz in different 
ways, the controller can be made to control the process 
in question according to any desired function of the 
variation or error in the process. Rate, acceleration, 
and integral terms are taken into account and very 
close control is possible. Response of the controller 
can be varied as shown in Fig. 1, depending on the 
response desired. 

In complex processes it is possible to interconnect 
multiples of the same equipment to obtain continuous 
simultaneous solutions of 2, 3, 4,5... . m equations. 
Computer groups, such as these would be, can be de- 
signed to solve for any property desired, such as 
quality, quantity, temperature, pressure, etc., and to 
obtain the best output product possible, in terms of 
that property, in view of the input conditions and 
range of control possible in the process, and to reject 
any product not within the allowable specifications. 

With this general discussion on computer-type con- 
trols as background, a control just completed for a 
multicolor, web-fed, gravure press will be described. 

The purpose was to control the color register be- 
tween 0.000 and + 0.001 in. at material speeds 
between 100 and 1000 ft per min. It would drive into 
the press through a planetary gear system with a 
reduction of 800-to-1 and had to drive in either direc- 
tion. The response of the control had to be similar to 
curve 4 of Fig. 1, i.e., critically damped. Since the 
equipment would go into a location classified by the 
underwriters as requiring it, it had to be explosion- 
proof. 

Referring to Fig. 1 again, the time to reach point a 


C/pped 
Amplified 


Differentiated 


Fig. 3—Form of the pulse originating in the scan- 

ning phototubes, as it is passed successively through 

amplification and sharpening stages. Steps a to c 
may be repeated several times. 
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Fig. 4—The permanent-magnet generator geared to 

the printing cylinder has a 2-ph output represented 

by the sine waves. This is converted to a 1-ph wave 

the phase of which with reference to the printing 

cylinder is adjustable. The diagram below shows 
how the two phases are combined. 


had to be of the order of 0.1 to 0.2 sec where 6; would 
be a register error of approximately 4%» in. and a 
represents vertically 0.001 in. in register error. 

Fig. 2 is a schematic of the control. Operation and 
construction of the control is as follows: The first 
printing cylinder in the press prints a series of 
register marks longitudinally on the web. The num- 
ber of marks per circumference may be from 1 to 8, 
depending on the speed range required. As each one 
of these marks passes under the web-scanners located 
before each of the succeeding printing cylinders, a 
pulse is generated in the web scanner. The scanner 
consists of a light source and optical system for focus- 
ing a small light beam on the web, two phototubes and 
a two-stage amplifier for picking up the variation in 
reflected light intensity between the unmarked web 
and the register marks. The pulse generated by the 
passage of a register mark is amplified and sharpened 
by differentiation, Fig. 3, until it is only 3 to 5 micro- 
seconds wide. 

Steps a through c are repeated several times until 
a pulse of the necessary narrowness is obtained. 
Geared to the printing cylinder is a two-phase alter- 
nator or sine-wave generator the two phases of which 
are 90 deg apart. The two phases are added in a 
switch and potentiometer circuit, Fig. 4, so that a 
single output wave of any desired phase can be ob- 
tained. This output voltage is amplified and then 
matched against the pulse from the web scanner. The 
voltage occurring on the sine wave at the instant the 
pulse occurs, which is proportional to the register 
error, is “clamped” until the next pulse when the 
voltage on the sine wave is “clamped” again, as in 
curve 2, Fig. 5.* 

The stepped d-c voltage obtained in step 2 of Fig. 5 
is filtered into the voltage of step 3, which is then a 
d-c voltage proportional to the register error. The 


* The circuits used to obtain the onan effect referred to here 
. De 


may be found in a_publication of the U. partment of Commerce, 
No. PB2828, by C. W. Sherwin, entitled “Clamping Tubes.” 
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varying d-c voltage so obtained is next passed through 
an RC circuit of the form shown in Fig. 6 so that the 
output voltage of the network is the input plus de- 
sired amounts of the differential of the input and the 
integral of the input. 

In Fig. 6 the product R,C, is indicative of the 
differential term and the product RoC» of the integral 
term. The ratio R,/R» is indicative of the ratio of 
the gain at zero frequency (error signal) to the gain 


at a frequency equal to which will generally 


1 
RoCo 
be about 0.1 or 0.2 times the natural frequency of the 
system. This varying d-c output is then applied to a 
phase-sensitive, 60-cycle modulator. The output of the 
modulator is amplified in a 60-cycle amplifier and then 
used to excite one phase of a 2-phase torque motor. 
The other phase of the motor is excited from the line. 
The rotor of the motor is locked by a steel spring so 
that by twisting the spring it can rotate +1 deg. 
This rotation is sufficient to operate a four-way flow 
valve which controls the oil flow to the hydraulic 
motor. The hydraulic motor rotates so as to position 
the printing cylinder with respect to the web so that 
the pulse from the web-scanner occurs at the instant 
the instantaneous value of the voltage from the sine- 
wave generator is zero. Delays in the hydraulic 
system are compensated by using a_ phase-shifting, 
paralleled T-input to the 60-cycle amplifier. The 
phase of the envelope of the incoming signal can then 
be shifted to compensate for the delays later in the 
system. 

An induction generator geared to the hydraulic 
motor provides velocity feedback in the system and 
stabilizes the control. This feedback can be either 
negative to stabilize the control when the machine to 
which the control is attached has little friction or 
positive to increase the dynamic response of the control 
when it is connected to a high-friction load. Great 
flexibility over a wide range of machine characteristics 
can thus be obtained. 

Electrically, then, the control consists of a pulse 
generator, a d-c amplifier, a phase-sensitive modulator, 
and a 60-cycle amplifier. 


ELIMINATING 60-CYCLE PICKUP 


Only two real problems presented themselves. A 
60-cycle power supply was used and, inasmuch as the 
maximum frequency of the error signal was 54.5 cps, 
there were not many places where filters could be 
used to eliminate 60-cycle pickup. This necessitated 
very careful shielding of all signal leads. Along with 
this problem went the one that transformers and 
chokes could not be used in the control because they 
would lead to varying phase shifts of greater magni- 
tude than the error to be controlled. A varying phase 
shift would be encountered because of the varying 
frequency of both the pulse and the signal from the 
sine-wave generator with changing press speed. The 
other problem was explosion-proofing. The hydraulic 
components were obviously explosion-proof but some- 
thing had to be done about the electronic equipment. 
It proved impracticable to encase the electronic equip- 
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Sine wave 


Fig. 5—The resultant 1-ph sine wave from Fig. 4 
has superimposed upon it the pulse from the web 
scanner, amplified as suggested in Fig. 3. If the 
pulse occurs as the sine wave is at zero, register is 
perfect and nothing happens. If the pulse strikes 
the wave above or below zero, the voltage of the 
wave at that point is “clamped” and continued as in 
curve 2 until the next cycle. The stepped d-c voltage 
of curve 2 is filtered out to become the smooth curve 
of curve 3, which is then used as the error signal. 


ment in an explosion-proof housing so it was decided 
to immerse all the equipment in oil. Tests run over a 
period of six months gave us a basis for choosing 
components. Ordinary transformer oil was used and 
standard items were found for all the electronic com- 
ponents. Pitch-filled transformers and chokes were 
not satisfactory as the pitch dissolved, as was the case 
with wax-impregnated condensers. Any one of several 
of the thermoplastic-covered wires proved very satis- 
factory. From all our tests so far, the oil has no effect 
on either glass or metal tubes except that the tubes 
run cooler in the oil. Cannon plugs of the AN type 
are used and no increase in contact resistance due to 
immersion in the oil has been noted. 

The Diehl motor, as well as the Kollsman induction 
generator and the Kollsman sine-wave generator, works 
perfectly when immersed in oil. As a passing note— 
the sight of electronic amplifiers completely immersed 
in oil has never failed to amaze those who have seen 
this equipment. 

Maintenance of the equipment is very simple. There 
are only three places to lubricate and all the tubes in 
the electronic section are radio types—6L6, 6SL7, 
6SN7, 6H6. Phototubes used are the 1P37 or the 918 
and they are used at a very low light level so their 
life should be long. 

In closing, a recapitulation of the salient features of 
this type of control may be worth while: 

1. Combination electronic-hydraulic system gives a 
high-speed, high-power control. 

2. By using hydraulic means for the power element, 
the electronic section of the control can be kept at a 
This increases the choice and reli- 


low power level. 
ability of components. 
ments and service will be less expensive and quicker. 

3. By designing the control as a computer, any de- 
sired character of response can be obtained. The 


It also means that replace- 
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Fig. 6—The RC circuit which adds to the error signal, 

from Fig. 5, components of voltage proportional to 

the differential and the integral of the error signal. 

This is the “anticipatory” feature, bringing about 

corrective action before the error alone has accumu- 
lated sufficient magnitude to do so. 


<esponse of the control can be made some desired 
function of the error in the process being controlled. 
4. Use of hydraulic equipment for actuating ele- 


ments makes it easier to adapt the control to dirty, oily, 
corrosive, or explosive atmospheres. 

5. Electronic equipment for the computer itself 
gives flexibility in adapting the control to various 
working conditions, error-detection means, and type 
of solution desired. 

6. If properly designed, the control can accommo- 
date a wide range of operating conditions with 
only minor electrical adjustments. 

It should be kept in mind that while the applica- 
tions of ideas expressed in the general discussion have 
been illustrated by a description of a control for a 
multicolor, web-fed printing press, the same techniques 
can be applied to almost every continuous-flow process. 

If an analysis of the effect, on labor in the printing 
industry, of a control such as has been described, holds 
true in other fields, it is of great interest. Use of the 
control will have a definite upgrading effect on labor 
since skilled labor will be removed from an essen- 
tially negative job—register control—and applied 
to the more positive ones of ink flow, drying, printing 
pressure, etc., while at the same time the daily output 
of a pressman is increased. 





* © Radio Receiver Sub-Assemblies 
Standardized for Simplicity in Servicing 

New ideas in design, in manufacture and in mer- 
chandising are being pioneered with the Cosmo Compo 
radio receiver, recently introduced. It is the product 
of Roberto Brenta, a young veteran who conceived the 
idea while serving as a radio technician on Guam. The 
development is being handled by the Cosmo Electronics 
Corporation, 675 Hudson St., New York 14. The basic 
principle is the segregation of the parts of a standard 
receiving circuit into a small number of sub-assemblies 
which can be mass-produced and which, when put to- 
gether by simple means, constitute a complete receiver. 

In the simplest model, a 5-tube superheterodyne, 
eight standard components comprise the set, not in- 
cluding antenna, chassis, cabinet, or tubes. The tuning 
condenser and the loud-speaker are two and the other 





Fig. 2—The same set when removed from the cabinet. 
“Compo” and a distinguishing number, as well as a 
characteristic color, mark the six steel cylinders each 
of which is a standard component part of the circuit. 
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Fig. 1—The Cosmo Compo radio receiver, looking 
like any other good simple set from the outside. 


six are circuit components comprising inductances, 
capacitors and resistors, compactly assembled in small 
steel cartridges which are pluged in like tubes. Each 
kind of cartridge component carries a distinguishing 
number and a different color (see Fig. 2). These are 
to be available at retail outlets where the dealer or the 
owner can simply try various replacements until nor- 
mal operation is restored. A dealer’s test set is being 
developed which will facilitate such direct servicing. 
Price of the component cartridges is to be $1.85 each. 
The metal chassis has the new stamped wiring de- 
scribed on page 98 of the July issue of this publication, 
thus obviating the usual tangle of wires. Advantage is 
being taken of other means to promote simplicity and 
to preserve the basic idea of unit design. A completely 
tropicalized set is being readied for export and addi- 
tional models for home and abroad are coming. 
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Wee can set em up tight without ‘skids’ 
-, | -+-make a stronger assembly” 


i | say the makers of Cimchigcn 
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High-spots from full report of independent in- 
vestigator of James O. Peck Co., studying assembly 
savings made in leading plants with Phillips Screws. 


* 


- 


“HiNcEs are the weak spots in many kitchen cabinets,” 


‘ 
} 


explained the purchasing agent for American Central 


Sr NS ct 


- Div.—Aveo Mfg. Corp., “But on ours, the hinge is a point 
of strength, mainly because we use Phillips Screws. 


"Tighter Set-up is easy with Phillips Recessed Head 
Screws. But it’s difficult to get the same firm ‘bite’ in 





sheet metal with slotted screws because the driver 
doesn’t have the same purchase in the slotted screw as 
it has in the Phillips Recess. And slotted heads would 
burr . . . make dangerously sharp edges to cut hands 


and arms, snag clothing. 


"Protects Panels from Driver Gouges. We don’t have 
to worry about driver slippage with Phillips Screws. 


No patching or repainting to interrupt our assembly. 





: ” . 

i "Quicker Location of Screw steps up assembly. The in- 
: stant seating of the driver in the Phillips Recess gets the 
: screw going faster, — and straight, sure driving without 


worry ‘about slips speeds the whole operation”. 


Your Assembly Operations Can Benefit by ideas in 
this report on the American Central Div.Avco Mfg. 
Corp. methods, and other reports of assembly studies .. . 


covering metal, wood, and plastic products. Use coupon. 






This is an American Kitchen Cabinet door, getting a 
hinge that won’t loosen in years of opening and closing 

. thanks to the ease with which Phillips Screws can 
be set up tight without burring, and without driver slips 
that would gouge the highly. finished panel. 


PHILLIPS zecosffea SCREWS © 


Wood Screws - Machine Screws « Self-tapping Screws + Stove Bolts ! 
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Compact Designs Result from 
Printed-Circuit Components 


Electronic components, designed and built in standardized form with 


printed circuits enable designer to concentrate complex circuits into 
very small space for certain instruments, hearing aids and other products. 


RINTED-CIRCUIT techniques* have now been 
applied in the production of four standard 
circuits or parts of circuits for use as com- 

ponents to be assembled into other products. This 
process was developed during the war in a joint 
effort between the National Bureau of Standards and 
the Centralab Division of Globe-Union, Inc.  Mili- 
tary applications included the famous proximity fuse. 
The situation to date was reviewed at a printed-circuits 
symposium held recently in Washington. 

The four component sub-circuits which have been 
standardized by Centralab are (1) a simple RC coupler 
which can be used singly or with two or more to make 
up more complicated coupling and filter circuits; (2) 
a group comprising two capacitors and one resistor 
which can be used as a diode filter; (3) an audio 
interstage coupler called the “couplate” and shown in 
Fig. 1+; and (4) a 3-stage audio amplifier illustrated 
in Figs. 2 and 3. The last two employ steatite plates 
upon which the circuits and resistors are printed. The 
capacitors are thin, silvered disks of high-dielectric 
ceramic soldered flat against the plate. ‘ 

Starting with a schematic drawing of the circuit, the 
shape and size of a base plate is decided, and a layout 
drawing is accurately made to enlarged scaleand photo- 
graphed. From the layout photographs, which are 
reduced to actual size, screens are made which are used 
to apply the circuiting and resistors. A silver paint 
* See “Elements of Radio Circuits Printed on Ceramic Plates,’ 
ELECTRICAL MANUFACTURING, April, 1946, page 138; ‘New Techniques 
in Electronic Circuit Wiring by Printing,” May, 1947, page 122; and 
**Metallized Circuits Reduce Wiring Costs, ept., 7, page 


7 Unless otherwise indicated, illustrations are by courtesy 
Centralab Division. 


External volume 
coritro/ 


Fig. 1—The audio inter- 
stage coupler unit, called 
the couplate, developed as 
a standard component and 
utilizing printed’ wiring 
and resistors. The diagram 
shows tubes which, of 
course, are not part of 
the unit as supplied. 


is used for the circuiting which is fired at approxi- 
mately 1400 F to bond it to the ceramic and to render 
it conducting. For the resistors, a, carbon-resin dis- 
persion is used which is baked at a moderate tempera- 
ture to stabilize it against the effects of mechanical 
abrasion and humidity. After resistors are applied, 
wire leads and capacitors, if needed, are soldered to the 
plate to complete the assembly. A phenolic coating is 
used to provide insulation and additional protection 


Fig. 2—The circuit of the 
3-stage audio amplifier, 
available as a standard 
component for various 
kinds of equipment. 
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THOUSANDS OF successrut /, 22700 NPLICATIONS PROVE 
AIG IER We Piri? Choice 


6y GUARDIAN 


Series R Stepper 
Three basic types of A.C. 
and D. C. operation: con- 
tinuous rotation, add and 
subtract, electrical reset. 
First two types have 40 
active positions, electri- 
cal reset has 36 contacts. 
All three types follow 10 
pulses per second with- 
in rated voltage range. 


T-110 Time Delay 


Provides delayed opera- 
tion from 10 to 60 seconds 
using a resistance wound 
bi-metal strip. In radio it 
prevents damage to recti- 
fiers and tube filaments by 
retarding plate current until 
tubes are sufficiently heated. 
Used widely in industry 
to change circuits after a 
predetermined interval. 


Series 595 D.C. Relay 


Midget telephone type 
unusual for amount of 
power provided. Size 
only 1 7/16" x 1 3/8” 
x 1’. Three outstanding 
features — frictionless 
pivot — proper copper- 
iron balance—capacity 
to carry up to 8 single 


Series 220 A.C. Relay 


Capable of breaking 
currents up to 20 amps 
oat 230 v., 60c¢., A.C., 
non-inductive load. 
Bakelite contact block 
tests 1500 v. break- 
down to ground. 
5/16" dual contacts 


OF DESIGN ENGINEERS 


Series 600 Relay 


Small, compact, low- 
cost. Size: 2 1/8" x 
te at te 
Contact combina- 
tions up to 4 P.D.T. 
Power consumption, 
6 V.A. Max. cap., 8 
amps, 3 v. to 230 v. 
A.C., or 3 v. to 110 
v. D.C. Coil and 


Series 100 A.C. Relay 


Used successfully in 
automatic home 
washing machines. 
It is incorporated in 
many new house- 
hold appliances now 
on drafting boards. 


Series A-300 Relay 


Designed for low loss 
antenna change-over. 
Straight line position 
of screw terminals and 
contact springs main- 
tains equal spacing thru 
relay from transmis- 
sion line to transmitter. 
Reduces impedance 
mismatch to minimum. 


Series 12 A.C. Solenoid 


For intermittent and 
continuous duty. Rated 
at 6 v. to 230 v., 60 c., 
A. C. Stroke ranges from 
1/8” up to 7/8". Series 
6 D. C. rated 6 v. to 230 
v. Stroke 1/8” up to 2”. 


contact assemblies 
interchangeable. 


pole, single throw 


contact combinations, minimize arcing. 


Faced with responsibilities for the design and successful performance of their companies’ products, 
American design engineers are eagerly turning to Guardian Electric first for relays and complete 
control assemblies. They find at Guardian a vast wealth of application and performance data, 
an expert engineering staff with more than a decade of specialized experience solving the 
most complex and widely diversified control problems. Such experience offers design engineers 
an extra bonus value thru practical suggestions and valuable specific recommendations given 
without cost or any obligation. Should your design call for a “special” control, Guardian has 
probably built the self-same principle you seek into one of its large line of basic type units. 
When such a basic type unit becomes the “special” you need thru slight variations, the savings 
in time and money are substantial, you circumvent die costs and beat delivery schedules in the 
bargain! Should special engineering be required, our staff is at your disposal. Write — call on 
Guardian for these excellent controls designed by Guardian engineers for engineers. Expert 
advice is yours for the asking to help you design better products thru improved techniques 


GUARDIAN @ELECTRIC 


1627-P W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LINE OF RELAYS SERVING AMERICAN INDUSTRY 


which are now so vital to meet competition, 
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size of the assembly in the upper lefi corner. 


against humidity and abrasion. 

The screens used to deposit the circuit pattern and 
the resistors are an important part of printed-circuit 
equipment and their manufacture requires consider- 
able skill, especially for small and intricate layouts. 
Either silk or steel-mesh screen is used. The choice 
depends on first cost, expected life, and quality of 
work. After a photosensitive emulsion is applied to 
the surface of the screen it is exposed to light against 
the positive made from the photograph of the circuit 
layout. After washing out the unexposed sections of 
the screen it is checked for accuracy and is then ready 
for use. A small amount of silver paint is poured over 
the screen and a rubber squeegee moved over the sur- 


_ face of the screen forces paint through the pattern 


opening -onto the ceramic plate below. 

The conductors or “wires” are silver normally 
applied in widths from 0.010 to 0.060 in. and approx:- 
mately 0.3 mil thick. For a 1-in. length of cenductor 





Fig. 4——The Solo-pak hearing aid with cover removed to 
show the printed-circuit amplifier, transmitter and B- 
battery, as assembled within the case. 


Fig. 3—The printed-circuit version of the 3-stage audio 
amplifier of Fig. 2, reproduced in exact size above. 
Right are the 173 pieces of conventional equipment 
necessary to build an equivalent circuit by other means, 
reproduced on reduced scale as evidenced by the smaller 











Allen-Howe Electronics Corp 


0.930-in. wide the resistance will be approximately 
0.1 ohm. : 

Inductances are applied either as spiral conductors 
on a flat surface, the maximum inductance practical 
to obtain in this manner being approximately 0.1 
microhenry with a Q of 150, or as parallel lines having 
lower inductance but higher Q. In general, resonant 
circuits can be handled over a range from 25 to 509 
me. It is important to note that, since the ceramics 
used have a temperature coefficient of linear expansion 
one-half or less than that of good metallic conductors, 
an inductance which is bonded to the ceramic and 
constrained to expand with the ceramic base will have 
at least half the temperature coefficient of inductance 
of a similar, form-wound inductance. Also, this type 
of inductance has greater stability when exposed to 
repeated temperature cyclings than is possible to obtain 
with either the air or form-wound types. 

In the case of the 3-stage audio amplifier, the circuit 
shown in Fig. 2 is all neatly and efficiently arranged 
upon a wafer of steatite 154, x 214 in., 0.093 in. thick. 
This is pictured in exact size, with circuit connections 
and component resistors, capacitors, etc., all in place, 
in Fig. 3. In the same figure are shown the parts of 
an equivalent circuit constructed of standard com- 
ponents. Included in the 173 pieces shown are six 
condensers, seven resistors, one mounting panel, three 
tube sockets, one bracket for tube sockets, 33 pieces 
of wire of varying lengths and 17 sections of insu- 
lating tubing. The remaining items that have been 
displaced are soldered joints and scores of small 
eyelets, washers, insulators, connectors and flat 
machine screws. 

One of the new applications of these standard com- 
(Continued on page 156) 
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Now you can have the proved 
economy of a shaded pole motor 
in a new high power range 


Here is a new, exclusive package of potential product 
design and sales advantages for you... all wrapped 
up in the new Fasco F.H.P. Motor Series R. Fasco 
experienced engineering and production know-how 
brings you in this Fasco shaded pole F.H.P. motor 
new high power, available before only in a capacitor 
or split-phase type motor at higher cost. Ideal for 
applications where starting torque is low and run- 
ning torque requires up to 14 H.P. Designed for 


continuous operation under long hour duty load. 
Quiet, economical, trouble-free operation, depend- 
able speed control and other Fasco F.H.P. motor 
advantages are incorporated. 


Plus FASCO-wilt quality 


features for better performance 
@ INTEGRAL COOLING FAN, of new 


design and large vent holes, 

@ TAPELESS COILS, for improved 
heat dissipation. 

@ UNIFORM ROTOR RESISTANCE 
and BALANCE from new pressure 
assembly and automatic machine 
welding. 

@ LUBRICATED from large felt-filled 
reservoirs and a new oxidation-resist- 
ant oil. 

@ BEARINGS are precision oil-less, self- 


aligning type. 


WR / 3 on your company letterhead for com- 


plete information including dimensions, specifications 
and performance data. No obligation. 















transmission. 































HE COMPLETE reconstruction at the receiving 
end of an original sound wave from measure- 
ments transmitted in code is the principle behind 

a new and distinctly different system for long-distance 
transmission of speech recently developed by Bell Tele- 
phone Laboratories. The code is reconstructed and re- 
peated at each relay station. The system is especially 
applicable to microwave radio relay circuits such as now 
being installed between New York and Boston. An 
interesting new application of the cathode-ray tube pro- 
vides the basis upon which the system is designed. Bell 
engineers say that at the moment other possibilities for 
applying this new tube are not evident but that, in the 
light of past experience, such additional uses may de- 
velop in unexpected quarters. The essential character- 
istic is the translation of successive values into a code 

i which can reconstruct the values at some other point. 

: Considering any original sound as represented in a 

graph in which the x-axis is time and the y-axis is am- 


































































Fig. 2—The coding tube, 10 in. long, looks much like 
other tubes, but has the perforated metal code plate 
at the top, just below the anode. 

















118 





Analysis and Reconstruction of 


| Sound Waves as Relaying Principle 


of other values free from interference and with original clarity. 


New form of scanning tube translates amplitudes into code for re- 
Tube might be applied for distant reconstruction 


Fig. 1—Principle of the PCM system is represented in 
this diagram of the special coding tube, a modified 
cathode-ray tube, and the graph of a sound wave shown 
below. At each marked point along the wave the ampli- 
tude controls the vertical deflection of the cathode 
beam in the tube which sweeps across one of the rows 
of holes in a perforated metal plate before striking 
the anode. This sends out a code signal which corre- 
sponds to the amplitude of the sound wave at one point. 


plitude, it will be evident that if the amplitude were 
measured at a great many points and these measure- 
ments of amplitude were successively laid off at points 
along a new x-axis on an otherwise blank sheet of 
paper, the result would be a reconstruction of the 
original graph. The PCM system (pulse code modula- 
tion) does just this. It differs from other pulse modu- 
lating techniques in that the pulses are not actually 
modulated. Other systems vary the pulse amplitude, 
duration, or phase relationship, but with PCM a kind 
of telegraphic code is made up from pulses which are 
not themselves changed at all. Only the elements of 
the code change. 

It was found that measurements of the amplitude of 
the sound wave made at the rate of 8000 per sec would 
be sufficient for the reconstruction of a sound wave 
conveying all the significance usually transmitted by 
telephone or radio. Ordinary phonograph records do 
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ELECTRONIC MAINTENANCE 


WESTON Electronic Analyzer—Model 769. Incor- 
porating: 1. A conventional Volt-Ohm-Milliam- 
meter with self-contained power source. 2. A high- 
impedance electronic Volt-Ohmmeter using 115 
volt, 60 cycle power. 3. A stable, probe-type, 
Vacuum Tube Voltmeter, for use to 300 megacycles. 
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Direct Reading Insulation Tester —Model 799. 
Compact, one-hand-operated insulation tester with .1 
to 10,000 megohm range, using a test potential less 
than 50 volts d-c. Indicates: 1. Insulation properties. 
2. Leakage resistance. 3. Conductivity of insulating 
materials. 4, Leakage due to moisture absorption. 
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WESTON Multi-Purpose 
= TUBECHECKER — Model 798. This universal 


tubechecker offers within one instrument pro- 
vision for testing: 1. Receiving tubes. 2. Volt- 
age regulator tubes. 3. Light duty thyratron 
tubes such as 2A4—6D4—884—885—2051. Scale 
is calibrated “Good-Bad” as well as in mutual 
conductance readings. 


These portable Westons are specifically designed for 
expediting electronic maintenance . . . for doing the job 
better— faster. All are engineered and built in the strictest 
traditions of Weston accuracy and dependability. For fur- 
ther details see your local WESTON representative, or 
write... Weston Electrical Instrument Corporation, 532 


Frelinghuysen Avenue, Newark 5, New Jersey. 


WESTON 
busteatmtss 





















































































not reproduce frequencies greater than this. Accord- 
ingly, an arbitrary code of various arrangements of 
seven pulses was set up, each code element representing 
an amplitude of the sound wave. Since the possible 
variations of each pulse are two—on or off—the total 
number of code elements possible with various arrange- 
ments of seven-pulse groups is 2’ or 128. With seven 
pulse signals 8000 times per sec, a total of 56,000 pulses 
per sec results. Bell engineers are developing this sys- 
tem to handle many conversations through one circuit. 
In a 96-channel model now under development, pulses 
are transmitted at the rate of 5,376,000 per second. 
The heart of the PCM system is the coding tube 
illustrated herewith. It is a cathode-ray tube and has 
the usual source of electrons, cylindrical collimator, and 
two pairs of deflection plates at right angles to each 
other. One pair is connected to an alternating current 
circuit and performs the usual sweeping function. The 
other pair is connected to the speech circuit and swings 
the cathode ray up or down (Fig. 1) in proportion to 
the amplitude of the sound wave at each sampling point. 
Incidentally, only four pulses per code element are 
shown in the illustration for simplicity but actually 
seven are used. As the beam is bent vertically by the 
amplitude deflection plates, it sweeps across a metal 
plate in the end of the tube in which are punched small 
openings corresponding to the code. At each amplitude 
a distinctive code element is punched in the plate and 
the beam, sweeping across, strikes the anode through 






A novel form of electro-hydraulic servomechanism is 
used to control pre-set speeds of General Electric’s 
type DE steam turbine. The actuating signal originates 
in a tachometer generator on the turbine shaft, its 
voltage output being directly proportional to speed. 
This output goes through the manual speed-changing 
rheostats and the rectifier shown in the diagram,+then 
the rectified current passes through a potentiometer 
to the solenoid winding on the hydraulic pilot valve. 











Anti- hunting circuit, 















consisting of potentiomete eo 
istt om ' enerator C—_ 
capacitor and solenoid winding $ ¢ Pig - 
ioe cere ee ee ¢ a 
HPs te 





bade = r) \ 
' Overspeed trip 


| (=: 
| Solenoid converts speed 
signal to force,to dim | 
operote pilot valve ““Eol 
~ Z 
~ kl Te 


Control panel 








Speed- changing | relay 
rheostat , 
Rendell — | Relaying 
Biasing spring mechanism 


Olt tonk Motor driven oi! pump 


Schematic diagram of steam-turbine governing system 
employing electrically controlled hydraulic pressure 
to position the steam valves and the principle of the 
servomechanism to maintain a pre-set speed. 
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Servo Principles Are Applied to Speed Control of Steam Turbine 


the holes, providing a series of pulses in the outgoing 
circuit which tell of the amplitude of the sound wave ut 
successive points along the time-curve. The outgoing 
pulses are then amplified and transmitted. 

At the receiving end the coded pulses are amplific(| 
and sent through trigger circuits which results in the 
discharge of small capacitors, each discharge having ai 
amplitude corresponding exactly to the code signal 
which releases it and hence duplicating the amplitude of 
the original sound wave at that point. 

At each relay station along the line the code pulse; 
received are put through trigger circuits in the same 
way as at the receiving end except that they merely 
release amplitude signals which control the beam in a 
new stage of coding with a PCM coding tube exactl) 
like the one at the transmitting end. This technique 
overcomes one of the difficulties common in long-dis- 
tance radio systems, namely, the building up of noise 
with each of the successive amplifications needed for 
such hook-ups. With the PCM system, everything is 
iliscarded except the seven-pulse code. Any signal re- 
ceived, so long as it is capable of triggering a repetition 
of the code, starts the necessary intelligence off on a new 
journey to the next relay station, just as simple and 
exact and free from extraneous material as the first 
code signals from the transmitting station. It is this 
reconstruction of the original signal that distinguishes 
PCM from systems which merely modify or amplify 
a received signal with all its distortions and interferences. 


The pilot valve is rotated at about 75 rpm by a small 
motor to eliminate static friction and a biasing spring 
opposes the pull of the solenoid. Thus the pilot valve 
floats in accurate balance all the time that stable con- 
ditions continue in the system. In this position the 
oil ports are closed. 

If the output of the tachometer generator varies, how- 
ever, the balance of the solenoid vs. the biasing spring 
is changed in one direction or the other, the pilot valve 
inoves with the solenoid armature, and oil is admitted 
through one of the oil ports to the oil relay. This moves 
the steam admission valve on the turbine, increasing or 
decreasing the steam supplied and thus restoring the 
speed to its pre-set valve. 

The feed-back feature of the servo is found in a 
mechanical linkage from the oil relay to the potentio- 
meter in the original signal circuit. Thus, when the 
oil relay moves to change the steam supply, it also 
changes the potentiometer setting, thereby making a 
change in the potential of the anti-hunting circuit 
shown in ‘the diagram. The capacitor in this circuit in- 
sures that current flows only while potential is chang- 
ing. This affects the “bucking” coil on the solenoid, 
bringing about a restoration of its position at the neu- 
tral point. 

The multiplication factor in the servo system is 
evident. A small change in potential of the tachometer 
circuit brings about action of a hydraulic relay and then 
of the steam turbine itself. The factor may be millions, 
showing that in this respect at least conventional elec- 
trical and mechanical elements may compare with 
electronic. 
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Eastman Kodak Company 
announces 


THE BIG NEW PLUS 


in engineering drawing reproduction... 










A The PLUS that 
\) © agrap Pa pers Kodagraph Contact Paper 
brings to photocopying 
Photographically, you can do things that 
can’t be done any other way. You can get 
better printability from old and new 
drawings . . . reproduce blueprints, opaque 
drawings. And the plus Kodagraph Contact 








With this—the announcement by Eastman Kodak 
Company, world’s outstanding maker of 
photographic materials, of a new line of repro- 















duction papers—you'd naturally expect a big new Paper brings to this is the assurance of 

plus. And you're getting it: first—new brilliant contrast, 

Kodagraph Contact Paper which brings new wide latitude, If Ng tee . 
features, new effectiveness to existing photo- flatness, long-lived | | Joma i Th E 
graphic reproduction methods. Second— legibility, and b f= = S| 


revolutionary new Kodagraph Autopositive dependable 
Paper that brings the unique advantages of uniformity. 
photographic reproduction to direct 
process and blueprinting equipment. 











The PLUS that See what this big new PLUS 
can mean to you—write for booklet 





Kodagraph Autopositive Paper 
brings to direct process and For unsurpassed photocopying—Kodagraph Contact 
blueprinting equipment Paper. For direct process and blueprinting equipment 

; : —Kodagraph Autopositive Paper. And for printing from 
Truly revolutionary .. . this new Brak P P : I — 
Kodagraph Autopositive Paper. Exposed reduced-scale negatives, there are Kodagraph Projection 
in direct process or blueprint machines, Papers. To survey the possibilities of this Kodagraph 











it brings the advantages of photography line—quickly—write for “The Big New Plus.” 
to the making of masters of new tracings Eastman Kodak Company 

for highest quality prints . . . to the Industrial Photographic Division 
restoration of “unprintable” tracings, Rochester 4, N. Y 

the reproduction of blueprints or yee 

opaque drawings. Does this directly— FREE — Kodagro,h booklet 
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Eastman Kodak Company 
Industrial Photographic Division 
Rochester 4, N. Y. 
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MACHINE TOOL TRANSFORMERS 


A complete line of transformers specially designed for 
machine tool use is introduced in a wide range of ratings 
to fit not only machines for domestic requirements, but 
also for export service. Ten ratings ranging from 0.075 to 
3 kva on 60-cycle circuits, 220 or 440 volts, are designed 
for domestic use. For foreign, as well as special domestic 





requirements, an all-purpose group is rated for 50- and 
60-cycle supplies. Eight primary voltage taps are 
provided ranging from 208 to 550 volts. Standard 110-volt 
secondaries have 92-volt taps for operation of 60-cycle 
relays on 50-cycle circuits. For 25-cycle applications, four 
standard sizes are included ranging from 0.150 to 0.500 kva. 
All units are featured by functional compact design to 
facilitate control panel mounting with built-in auxiliaries. 
Front-mounted molded plastics terminal board aids easy 
wiring. Built-in overload protector is included with time- 
delay action. Illustration shows (left) a 150-kva unit for 
220- and 440-volt, 60-cycle circuits and (right) a 0.500-kva, 
50 /60-cycle unit with multitap primaries for 208 to 550 
volts for foreign service. General Electric Co., Specialty 
Transformer Div., Schenectady 5, N. Y. 


COMPACT A-C SOLENOID CONTACTOR 


Compact unit construction features Size 1 a-c solenoid- 
operated contactor (No. 4451), designed for a wide range 
of control functions in a-c motor controllers for machine 





tools, air-conditioning equipment, pumps, compressors, and 
other industrial and commercial applications. 

Contactor comprises a minimum number of parts ar- 
ranged on a steel mounting plate with recommended 
NEMA standard mounting dimensions, thus providing a 
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Materials, Equipment, 
Electrical and Mechanical Parts, Finishes 


very compact unit for built-in use. Double-break, silver 
to-silver contacts are silver-brazed directly to line and load 
connection terminals to eliminate threaded or riveted joints 
Design also provides high arc-interruption capacity. Con 
tactor is available with up to four main poles with maxi 
mum ratings of 7% hp, 440-550 volts on 3-phase, 60-cyck 
circuits. Standard coils are available for 110-, 220-, 440 
and 550-volt operation, 25, 50 and 60 cycles. Accessibility 
to all parts facilitates connection and inspection. This con 
tactor is announced as the first of a new series of a- 
control devices projected by the manufacturers. Ward 
leonard Electric Co., Mount Vernon, N. Y. 


SPLIT-PHASE FRACTIONAL-HP MOTOR 


Split-phase fractional-horsepower motor (Type U), for 
circulating pumps, coin-operated phonographs, business 
machines, and similar standard applications, is available 
in %o- and \“s-hp ratings at 1725 rpm, and %o hp at 1125 
rpm. 

Design details include sleeve bearings with large oil 
reservoirs, thermal overload protection and resilient mount 
ing rings. A special gray baked enamel finish has beer 





chosen to enhance external appearance. Motor is said to 
feature quiet operation and high efficiency. Bodine Electric 
Co., 2256 W. Ohio St., Chicago. 


PHENOLIC RESINS 


Phenol aldehyde casting resins (Syncast 128 and 129) 
adaptable for high- or low-temperature curing features 
these improved characteristics: Rapid cure; absence of 
volatiles during cure with consequent low shrinkage; ab- 
sence of color in the cured resin; freedom from odor. 
Applications in various industrial fields are indicated, in- 
cluding use as electrical potting compound. Syncast 128 
is an extremely low viscosity resin producing opaque white 
and colored castings; Syncast 129 is of a higher viscosity 
and is used for transparent and translucent colored castings. 
Both types are said to be easily machinable. May be also 
used as base for a coating resin. 

The same manufacturers have also developed Synco 118, 
a phenolic resin adaptable for fast curing at moderate tem- 
peratures and adaptable for low-pressure impregnating, 
laminating and coating. The resin is said to possess superior 
electric properties. The resin is supplied as a neutral 
varnish containing about 70 per cent solids. Application 
is by dip or roll-coating, air-jet or spray. Sheets are cured 
at 240-290 F at pressures from contact to 100 psi. High 
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AT CHICAGO MOLDED 






Yes... you'll always find plenty of “big name” 
jobs in work at Chicago Molded . .. names you 
know ... nationally advertised parts and prod- 
ucts. And why not? These industrial leaders are 
shrewd buyers. They know the value of sound, 
practical advice . . . of constructive help in 
product design and development. They’ve ex- 
perienced the tremendous advantage of dealing 
with a molder who knows materials and their 
molding “habits” . . . who understands mold 
design and mold making . . . and who has every 
facility for the most efficient and economical 
mass production. 





















No... we don’t specialize in “big name” jobs 

. . but we do seem to get a lot of them. We’re 
known by the company we keep... and we be- 
lieve it is a good indication of the quality and 
scope of our service. So... if you have a prob- 
lem that involves the use of molded plastics... 
the development of a new product or the resty]- 
ing of an old one... . we invite you to discuss it 
with us. Just phone or write. There’s no obli- 
gation. 













CHICAGO 


MOLDED 


PRODUCTS 
fo) TTe) 7 -Vi led) 


1024 N. Kolmar Ave. Chicago 51, Illinois 


Representatives in principal industrial centers 
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Better Burnishing 
of Small Parts 


O GET scratchless burnishing results you 

need a burnishing compound that has high 
lubricating properties. Oakite Composition 
i No. 3 more than fills that need. 





ace 








This specially developed Oakite burnishing 
compound provides ample cushion-like lubri- 
cation that prevents marring metal-to-metal 
contact. It also suspends dirt in solution . . 
leaves no soapy film deposit on your work. 
Oakite Composition No. 3 is a mildly alkaline 
material that goes into solution easily . 
builds ideal suds . . . has high resistance to 
acids . . . helps produce bright luster. 














Let the Oakite Technical Service Representa- 
tive in your territory show you how “No. 3” 
can improve your burnishing. Or, send for 
Special Service Report which outlines data 
for better burnishing. Both services, FREE. 








GAKITE PRODUCTS, INC., 18H Thames St., NEW YORK 6, N.Y, 
Technical Representatives in Principal Cities of U.S. &@ Canada 
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Specialized Industrial Cleaning 
















Wy HAND-SIZE 
* LABORATORY’ 


MODEL GOGHH 
VOLT- OHM - MILLIAMMETER 


Packs a laboratory of versatile 
service into a size that fits 
your hand and weighs only 
1\o Ibs. Features: Greater 
scale readability, low con- 
tact resistance jack achieved 
by new banana-type plug-in 
| leads, greater stability evolved 
through special new type 
resistors—and others. De- 
livers better results than 
many larger, costlier testers. 
if See, try, compare the per- 
formance of this thorough. 
going example of depend- 
able Triplett engineering. 

























RANGES 
} D.C. VOLTS: 0-10-56-250-1000- 
5000, at 1000 ohms/Volt. 


A.C. VOLTS: 0-10-50-250-1000- 
5000, at 1000 ohms/Volt. 


D.C. MILLIAMPERES: 0-10-100- 
500, at 250 millivolts. 


OHMS: 0-2000-400.000. 
Write Dept. D-127 


for descriptive 
material * 






























ELECTRICAL INSTRUMENT CO. 
Bluffton J Ohio x x * 


















impact: laminates are obtained when volatile content js 
maintained at a fairly high value, (8-10 per cent) and cur. 
ing temperatures is lowered to 240-260 F. Such laminates 
are said to exhibit exceptional flexibility and toughness, in 
comparison with the relatively brittle conventional lami- 
nates. Snyder Chemical Corp., Bethel, Conn. 


V ARIABLE-VOLUME HYDRAULIC PUMP 


Compact, vane-type, adjustable- 
volume hydraulic, pump, (Model J) 
has been specially developed for 
built-in applications in machine 
tools and other equipment where 
space-saving considerations are im- 
portant. Pump fits into a space 
approximately 6 x 6 in. and at 
1000 psi is said to maintain a vol- 
umetric efficiency of 90 per cent 

Pump can be set by means of an 
adjusting screw to deliver exact 

volume of oil required within an 
adjustable capacity of 0 to 15 gpm. Rotor ring is moved 
by means of threaded studs to increase or decrease the 
flow of oil. Rotor shaft is mounted on anti-fraction bear- 
ings. Pump is self-lubricated. Foot or flange-mounting is 
available. Simple rearrangement of working parts permits 
change in direction of rotation. Racine Tool & Machine 
Co., Racine, Wis. 





FASTENER FOR COMPOUND CONNECTIONS 


U-shaped Speed Nut fastener has been specially designed 
to facilitate compound connections of capacitors and re- 
sistors on terminal board assemblies. Reference to the 
illustration will explain assembly methods: The U-part of 
the nut slips over the board and holds itself in place over 
the clearance hole. A screw is then run down part way 
through the nut and board so that wires can be anchored 
in place under the nut, one at a time, until all have been 
attached. Entire connection is then completed by tightening 
the screw. 

Spade-terminal leads are placed directly under the screw- 
head. Single-strand pigtails from capacitors and resistors 
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are looped under the top member of the nut, around the 
screw, and then finally positioned by the turned-up tabs 
at the bend of the nut. As indicated in the illustration any 
one of the leads can be removed without disturbing the 
others. Tinnerman Products, Inc., 2042 Fulton Rd., Cleve- 
land 13. 


CORROSION-RESISTANT FINISH 


Corrosion-resistant finish for steel, available in clear or 
tinted formulations, can be used also as a prefinishing com- 
pound or undercoat for bonding lacquers and enamels to 
steel, aluminum, zinc-base alloys, copper alloys, and mag- 
nesium. The finish (identified as No. 146) can be applied 
by dipping, spraying or brushing, and can be air-dried or 
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stands up where other 


WHEREVER METAL is subjected to continuous 
wear, intermittent stresses or repeated flex- 
ings you're likely to find Phosphor Bronze. 
These important copper-tin alloys are a group 
of fine-grained metals—strong, tough and cor- 
rosion-resistant, yet readily workable. 

In bushings, gears and bearings it doggedly 
resists abrasion. In switches, springs, dia- 
phragms and electrical contacts it retains its 
high elasticity under conditions where many 
other alloys would fail. 

The American Brass Company offers Ana- 


conda Phosphor Bronze in ten standard com- 


TESTED TO DESTRUCTION —so that Anaconda AI- 
loys will have a longer service life. This Phosphor 
Bronze fatigue specimen withstood approximate- 
ly 50,000,000 cycles of reversed stress at a deflec- 
tion corresponding to an initial stress of 25,000 
lb. per sq. in. before failure. 


PLATES, STRIPS, WIRE, RODS 


BARS, SEAMLESS TUBES AND SPECIAL SHAPES 
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metals fail 


positions (including a free-cutting alloy ) with 
tin contents ranging from 1.25% to 10.5%. 
In the right form and temper, each does a 
particular job better than any of the others. 

Tell us what you make and how it’s used. 
We'll do our best to help you select the cor- 
rect Phosphor Bronze Alloy in the most serv- 


iceable temper and the most economical form. 


47263 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 


In Canada: ANACONDA AMERICAN BRASS LTD., 
New Toronto, Ont. 


TENSILE STRENGTH 

ELASTIC LIMIT 

RESISTANCE TO FATIGUE 
RESISTANCE TO CORROSION 
RESISTANCE TO WEAR 














i} | GO TO THE LEADER! 


The World’s Largest Manufacturer of 
Hard Maple Armature Wedges 
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Hundreds of Shapes and Sizes 
Some Desirable Distributor’s Territories Open 


POWER PLUS PRODUCTS COMPANY 


Detroit 7, Michigan 





help with any production#6 + 
ening problem, call on Chicago 
Rivet. Here, 26 years’ fast- 
ening experience is at your” 
; ; ¢ disposal. Chicago engineers 
i have lowered assembly costs 
and improved the products 
. hundreds of manufac ue 


Send us a drawing or unfast- 
ened sample or sub-assembly 
of your product. We will 
gladly analyze your fastening 
needs, recommend the type of 
rivet and Chicago Automatic 
Rivet-Setter to do the job best, 
and submit estimated p 

tion rates. No charge 
obligation. 


Model 121 Chicago Automatic Rivet-Setter 








CHICAGO RIVET & MACHINE CO. 
9609 W. Jackson Bivd., Bellwood, Ill. (Chicago Suburb) 


Automatic Rivet-Setters ¢ Tubular and Split Rivets in all Rivet Metals. 





























baked on. Film thickness by dipping is approximately 
0.00025 in. In addition to applications cited, this compound 
can be used as a final coating over black-oxide finishes to 
improve appearance and increase corrosion resistance ; as 
a final coating on springs and other wire products where 
gloss, elasticity as well as corrosion resistance are re. 
quired; and for the protection of production items while 
in storage where grease or oil are undesirable. The tinted 
types are used for both protection and future identification 
of products in storage. A _water-displacing type (No 
146W ) is also available. Mitchell-Bradford Chemical Co 
2446Q Main St., (Stratford) Bridgeport, Conn. 


POWER CIRCUIT TRANSFORMER 
Air-cooled, dry-type, transformer is designed for the 
operation of control apparatus from the power circuit. It 
supplies 115 or 230 volts from a primary voltage of 575 





or 460/230. ‘Transiormer operates on either 50 or 00 
cycles. Available capacities, up to 371% kva, single- and 
three-phase. Transformer comes totally enclosed. A wir- 
ing compartment with knockouts is included to facilitate 
installation of conduits. Dongan Electric Mfg. Co., 2979 
Franklin St., Detroit 7. 





Hydraulic Actuators in Servomechanisms 


Bring high torque-inertia ratios, high power, speed and 
accuracy to the motor end, all of which can be combined 
with delicate sensitivity of electronic error-sensing arrange- 
ments. If you are interested in a discussion of this, with 
application to web control in multi-color printing presses. 

SEE PAGE 108 





TOTALLY ENCLOSED A-C MOTOR 


Totally enclosed, fan-cooled induction motor (Type AA 
Series C) for operation on standard 2- and 3-phase cir- 
cuits has been specially made for service in wet, dirty or 
greasy locations. Precision construction is claimed to assure 
long service life. Pressure-cast aluminum rotor includes 





integral rotor bars, short-circuiting rings and fan blades 
Stator core is welded into place within the heavy-gage 
steel-plate frame enclosure. Rigid support is provided by 
the tubular frame construction, fabricated steel feet, and 
channel-type lead enclosure. Bearing brackets are cast with 
heavy inner ribs, are interchangeable end-for-end, and 
totally enclose the motor windings. Ribbed cast aluminum 
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The Best Resistors 
Are Not Enough 
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performance. You may this cone gracing available ae 
data on your resistor lem to the RAC at—International — 
Resistance Compa 01 N. Broad St., Philadelphia 8, Pa, 


A new IRC industry service. Composed of IRC electrical and 
mechanical engineers plus production specialists, the RAC— 
Resistor Analysis Council operates as consultant to engineers 
and designers. Provides confidential analysis of resistor 
requirements—helps solve electrical, mechanical and cost 
considerations. RAC's industry knowledge is sufficiently broad 
that recommendations need not be confined to IRC products. 
Consult the Resistor Anclysis Council on your present or 
onticipated resistor problems. 


Om CM Chats 


Purchasing Agents and material control executives rely upon 
IRC’s “on time” deliveries. They know that regardless of a 
product's high quality, assembly line problems are a natural 
consequence when delivery schedules aren't met. IRC delivers 
“on time” —also maintains factory stock piles of most popular 
resistor types and ranges assuring you of real assistance 
in emergencies. 


INTERNATIONAL 


Only IRC produces such o wide range of resistor types. All 
your requirements con be readily supplied from one source. 


IRC has concentrated its engineering ond manufacturing 
talent exclusively on resistors. You benefit by this accumu- 
lated experience when you specify IRC. Technical Dota 
Bulletins are available on each IRC resistor type. 


order requirements, IRC's distributor network maintains well- 
stocked shelves of all standard items. No time lost when you 
need experimental or maintenance quontities in a hurry. 
When time means money you profit by competent service 
from the IRC distributor in your erea—write for his nome 
and address. 


IN CANADA; INTERNATIONAL RESISTANCE COMPANY, LTD., TORONTO, UCENSEE 


Power Resistors * Precisions * insulated Composition Resistors * low Wattage Wire Wounds « Rheostats * Controls * Voltmeter Multipliers * Voltage Dividers * HF and High Voltage Resistors 
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Dependable steel products and unequalled 


steel service facilities . . . available for your 
steel-buying convenience at twelve conven- 
iently located Ryerson plants. Because of 
great demand, all sizes are not always in 
stock; but we usually can suggest a reason- 
able alternate. 


PRINCIPAL PRODUCTS 
Bars e Structurals e Plates e Sheets e 
Tubing e Allegheny Stainless e Alloy 
Steel e Inland Safety Floor Plate e 
Bolts ¢ Rivets e Metal Working Tools 

& Machinery, etc. 


JosePH T. RYERSON & SON, Inc. 


PLANTS: New York, Boston, Philadelphia, Detroit, 
Cincinnati, Cleveland, Pittsburgh, Buffalo, Chicago, 
Milwaukee, St. Louis, Los Angeles 
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Eye-opener savings! As high as 67% not uncommon. 25% to 
40% an every day occurrence. Milford equipment for cold-head- 
ing—and experience—are unsurpassed; have cut costs for others, 
can cut costs for you. 





Since many parts now screw machined can be cold headed, 
why not investigate? First step: send sample part or fastener. 
Milford engineers will carry on from there. No obligation. 


3 PLANTS TO SERVE YOU 


THE PENN RIVET & MACHINE CO. 
Third and Huntingdon Streets 


PHILADELPHIA, PENNA. 








THE MILFORD RIVET & MACHINE CO. 





871 Bridgeport Ave. 1014 West River St. 
MILFORD, CONN. ELYRIA, OHIO 











fan is designed to provide maximum ventilation. 

NEMA type C and D face- and flange-mounting brackets, 
respectively, are standard. Flange type B is also available. 
A special model, particularly adaptable for 25-cycle oper- 
ation, has a 2-pole design with air-gap diameter specifically 
arranged for 2-pole operation. Reliance Electric & Engi- 
neering Co., 1054 Ivanhoe Rd., Cleveland 10. 


MOMENTARY CONTACT FOOT-SWITCH 


Momentary contact foot-control switch, for application 
in commercial and industrial electrical equipment, features 





compactness and ruggedness. Design permits loads from 
0 to 35 amp, 115/230 volts. Several mounting arrange- 
ments are possible. Variations in design are available to 
meet special applications. Hart Manufacturing Co., 230 
Hamilton St., Hartford 1, Conn. 


SMALL ZINC DIE CASTINGS 

Specialized facilities for producing miniature zinc die 
castings to specifications are offered. Parts up toa % oz. 
maximum can be produced in quantities from 100,000 and 
up. Close tolerances can be maintained, it is said, where 
required. Sample castings and descriptive bulletin are 
available on request. Gries Reproducer Corp., 780 E. 133rd 
St., New York 54. 


ELECTRO-HYDRAULIC 
VARIABLE DELIVERY PUMP 
Compact, electro-hydraulically controlled variable deliv- 
ery feed pump is a “packaged” unit for built-in use in 
machine tools and other industrial equipment. Pump is a 
small, positive displacement, radial ‘piston type, with a 
direct-acting automatic pressure compensator. Pre-set fine 





and coarse feeds are adjustable over a 20:1 range. A gear 
pump built in the front drive shaft housing delivers a large 
constant volume to the traverse carriage and provides vari- 
able ratios from 13:1 to 265:1 between feeding and rapid 
traverse speeds. When feed pump control is in neutral or feed 
positions, the traverse pump volume is by-passed. Direct 
solenoid-actuated built-in controls respond to limit switch 
automatic control or remote pushbutton operation. Unit 
incorporates compact switch control panels and automatic 
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Why is it that Deltabeston wires and 
cables are so often the choice for instal- 
lations that need something extra in 
Wiring protection — where the empha- 
sis is on doing jobs right? Above all, it’s 
Deltabeston’s well-chosen insulation — 
designed in a full range of styles to beat 
ambient heat and conductor heat for 
installations of all types. In addition, 
Deltabeston’s flexibility makes it easy to 
handle, easy to work with on intricate 
jobs, without injury to insulation. And 
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A million feet of Deltabeston wire is laced into the 
world’s largest calculator, the Navy’s Mark Il, at 
Harvard University. Deltabeston wires carry infor- 
mation from one “‘brain cell’ to another, from the 


time a problem is set up until solutions are reached. 


Answers traveling along its intricate circuits have 
got to be right every step of the way. That’s why 
OFT TTS imesh eC) 


features like toughness, abrasion resis- 
tance, and moisture resistance help 
make it the choice for tough jobs. For 
unusual jobs, there are wires and cables 
with special features in the complete, 
heat-beating Deltabeston line. 


Let us send you information on beating 
your heat problems with Deltabeston 
wires and cables. Write to Section 
Y90-1222, General Electric Company, 


Bridgeport 2, Connecticut. 
*Trade-mark Reg. U. S. Pat Off. 


DELTABESTON 


wires and cables 


Silicone-treated cables @ aircraft wires 
hook-up wires @ power cables 
appliance wires @ fixture wires and cords 


magnet wires @ locomotive cords 


built to beat the heat 


GENERAL @ ELECTRIC 


DECEMBER 1947 


a 








ow to Keep your supply sources 





With Air Express cutting delivery time from any 
U.S. point to a matter of hours, it’s like lassoing 
your supply sources and keeping them within 
quick reach. 

You get the fastest possible service with Air 
Express. Special pick-up and delivery service is 
included. And since Air Express goes on every 
flight of the Scheduled Airlines, shipments keep 
moving—fast. If you’re faced with overseas ship- 
ping problems, Air Express can save you weeks of 
delivery time. Use this speedy, inexpensive service 


regularly. 


Specify Air Express-it’s Good Business 


© Low rates—special pick-up and delivery in principal U.S. 
towns and cities at no extra cost. 

© Moves on all flights of all Scheduled Airlines. 

* Air-rail between 22,000 off-airline offices. 

¢ Direct air service to and from scores of foreign countries. 


Just phone your local Air Express Division, Railway Ex- 
press Agency, for fast shipping action . . . Write today for 
Schedule of Domestic and International Rates. Address 
Air Express, 230 Park Avenue, New York 17. Or ask for it at 


any Airline or Railway Express Office. 
RESS 


GETS THERE FIRST 


Fastest delivery—at low rates 


Memphis, Tenn. manufacturer re- 
uested fast delivery of spare parts 
34 lbs.) located in San Angelo, 

Tex. Picked up 11:50 A.M. the 

2lst, delivered same day at 5:40 

P.M. 668 miles, Air Express charge 

$7.31. Other weights, any dis- 


tance,similarly inexpensiveand fast. 









AIR EXPRESS DIVISION, 
RAILWAY EXPRESS AGENCY 
.-.A SERVICE OF 


rue scueputen AIRLINES of tne unite states 
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Co., 1301-1417 W. Bruce St., Milwaukee 4, Wis. 








safety controls. Only two pipe lines are required. Recon. 
mended motors are 1%, 2 or 3 hp depending on other speci- 
fications. Feeding pressure is 1000 psi maximum; rapid 
traverse pressure, 300 psi. Unit comes with or withom 
motor-base oil reservoir. Maximum dimensions (without 
base and motor) 127% x 11% x 167%» in. high. Oilgear 





LIGHTWEIGHT A-C RELAY 
Lightweight a-c relay, weighing only 3 oz, (Type C), 
is designed for general-purpose circuit control applications. 
Average coil consumption, 7% va. Contact current capac- 








| ity, 5 amp at 115 volts, a-c. Contact arrangements are 


available up to 4PDT. Fine silver contacts are standard; 
other materials on specification. Overall dimensions: 
2x 2%x1% in. Can be mounted on base or panel in posi- 


| tion, with terminals easily accessible. Single-screw mount- 


ing simplifies coil removal. Comar Electric Co., 3150 N 
Washtenau Ave., Chicago 18. 


Winding a Stator from the Outside 


In the new Fairchild hysteresis motor the slots are closed 
in order to avoid the distortions of magnetic flux by inward- 
projecting teeth. However, the punchings are separated 
from the yoke iron so that the outer ends of the slots are 
open and the windings are placed therein. The yoke is 
then fitted around so that the slots are completely enclosed 
at both ends. Better study it. SEE PAGE 102 





LINEAR MOTION BALL BEARING 


Unlimited travel anti-friction ball bearing for linear or J 
reciprocating motion (Series A Ball Bushing) is said to 


| provide design economies in such-applications as motors, 





gears, linkages and associated parts. Replacement of con 
ventional sliding members is said to make possible lower 
length-to-diameter ratios, thus cutting down dimensions, 


| while reduced friction permits possible higher operating 


speeds. 

In construction, this bearing is a self-contained unit with 
three basic parts in addition to the balls: (1) a sleeve mad: 
of hardened ball-bearing steel ground to close tolerances ; 
(2) a pressed steel retainer, fabricated in long continuous 
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CHROMEL 


Right for rough, tough 
applications. Possesses 
close-to-constant “hot” 
resistance between 700° and 
2000°F., delivers full-rated power 
throughout its long and useful 
life. Resistivity: 650 Ohms per 


circular mil foot at 68°F. 


Developed especially to 
meet the requirements 
of medium temperature 
applications not exceeding 1700°F. 
Widely used for high resistances 
where only small space is avail- 
able. Resistivity: 675 Ohms per 


circular mil foot at 68°F. 


Points to remember when buying or specifying resistor wire: 


(1) Durable CHROMEL is the nickel-chromium alloy that first made 


electrical heating practical. (2) Its original famous formula remains 


basically unchanged despite 40 years of worldwide research. (3) It’s 


as fundamental to electric heat as Ohm's law itself. 


Our Catalog-M1 tells the complete technical story . . . 


HOSKINS MANUFACTURING COMPANY 
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want a copy? 


Has highest temperature 
coefficient of resistance 
of all the CHROMEL 
Alloys. Normally used for temper- 
atures up to 1200° to 1400°F. and 
higher under certain furnace 
atmospheres. Resistivity: 600 
Ohms per circular mil foot at 68°F, 


NICKEL CHROM/UM 
WIRE 


GIRADEMARK REG. U. S. PAT. OFF, 


Detroit 8, Michigan 
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7 U.S. STEEL WIRE SPRING2 
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And those problems can be mighty big ones, 
unless you have the experienced help of skilled 
workmanship, extensive production facilities 
combined with the ability to produce good 
springs economically. U.S. Steel Wire Spring 
offers this complete service to help your prod- 
uct across the goal line to success. If you 
have spring problems, call Michigan 6318. 


No order too large or too small. 


7800 FINNEY AVE. * Micuican 6318 
CLEVELAND 5, 0. 








strips, then cut off and rolled up to fit inside the sleeve; 
and (3) a pair of rings pressed into ends of sleeve to secure 
the retainer. Present available sizes are for shafts of %, 
Y%, % and 1 in. diam. Very low friction coefficient is 
claimed. Thomson Industries, Inc., Plandome, L. I. 


PHENOLIC-MOLDED TUBULAR CAPACITORS 


Phenolic-molded paper tubular capacitors, suitable for 
broad applications, are introduced in a complete line of 
standard capacities and in voltage ratings of 200, 400, 600, 


4 0047 


1000 and 1600 volts. The heat- and moisture-resistant 
phenolic construction is said to provide maximum service 
dependability under extreme operating conditions. Capaci- 
tors are conservatively rated for operation from —40 C to 
+85 C and are nonflammable. They are said to be smaller 
in most instances than conventional paper tubular capacitors 
of equal ratings, and in no instance larger. Sprague Elec- 
tric Co., North Adams, Mass. 


HIGH HEAT-RESISTANT INSULATING TUBING 


Extruded thermoplastic electrical insulating tubing 
(Turbo Type REL-16) features high heat-resistant prop- 
erties. The following test results are given by the manu- 
facturers: Heat endurance—after 2400 hours at 135 C, no 
sag, flow or crack when cooled and bent 180 deg around 
%e-in. mandrel. Heat shrinkage—4 in. samples exposed to 
135 C for 30 min show less than 3.5 per cent shrinkage. 
Heat shock—no failure or cracking of indicated after 1 hr 
at 120 C. Does not burn or support combustion. Dielectric 
strength is 1600 vpm at 28 C (test specimens of 0.020 in. 
nominal wall thickness). Water absorption is said to be 
negligible. William Brand & Co., 276 Fourth Ave., New 
York 10. 


ELECTRIC NUMBER INDICATOR 


Electrically actuated indicator unit displays numbers from 
1 to 10 and has been designed for applications such as 
totalizers, clocks and annunciators, or any electrically op- 
erated equipment where a step-by-step indication of num- 
bers is required. The numbers are printed on a rotating 





cylinder and are displayed through an opening at one end. 
Noiseless operation is claimed. There is only one moving 
part, turning on a porous bronze bearing. It is operated 
magnetically without any mechanical attachment. Auto- 
matic reset is provided with a spring return. Complete 
step-by-step operation from figures 1 to 10 takes 0.7 sec. 
Indicator operates on 48 volts, d-c, 0.043 amp. Dimen- 
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» - - TO TORRINGTON 
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AIR IMPELLERS 


/ 


fe. 


We'll be glad to use your Airotor 
Blower Wheels,” said a certain manufacturer 
of hair dryers, ‘if they will operate more 
quietly than our present impeller.” 


Torrington’s laboratory quickly found an 
Airotor Blower Wheel which — 


Was smaller in diameter 
Made possible a slower motor speed 


Substantially reduced noise 


Yet the Airotor delivered the same amount 
of air at a velocity equal to that of the com- 
petitive impeller. 


While you may not be a manufacturer of 
hair dryers, whatever your air impelling prob- 
lem may be, put it up to Torrington. And the 
sooner the better, because time and expense 
can often be saved when proper use of forced 


air is worked out in the early stages of design. 


AIRISTOCRAT FAN BLADES * AIROTOR BLOWER WHEELS © IMPROVE PRODUCT PERFORMANCE 
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1 visi ON WESTERN FELT WORKS | 


SHEETS 
EXTRUSIONS 
CUT AND 


MOLDED PARTS 


Component parts processed 
from Acadia Synthetics excel 
in many characteristics—in- 
cluding plasticity, elasticity, 
resilience, etc.—plus greater 
resistance to light, air, heat, 
wear, oil and age. Possible 
applications are almost un- 
limited. Acadia Synthetic 
Rubbers cut, mold and ex- 
trude to very close tolerances 
—in any shape, size or type. 

In checking specifications, you may 
find that the original part, re-designed 
in an Acadia Synthetic, gives superior 
performance, greater dependability 
and longer service—very often at 
lower cost. Whatever your require- 
ments may be . . . Acadia’s engineers 
will gladly help you select the right 
synthetic rubber and adapt it to your 
product. Write today. 


Offices in All Principal Cities 
Largest Independent Manufacturers and Cutters of Felt 
4035-4117 Ogden Avenue, Chicago 23, Illinois Branch 


sions shalaed Pests PRODUC 









sions: 14% in. square and 3 in. long. Characters are 
“4x%¥% in. On specification, other voltage ratings and 
other characters or numbers may be provided. Stevens 
Arnold, Inc., 22 Elkins St., South Boston 27, Mass 


SNAP-ACTION SLIDE SWITCH 
Snap-action slide switch (Type RS) is rated at 3 amp, 
125 volts, a-c. Available in both SPDT and SPST con- 
tact arrangements. Snap action is said to be unaffected by 





vibration or slight movement of knob. Effective throw of 
switch is 0.140 in., maximum travel, 0.160 in. Switch is 
self-actuating beyond center of throw. Terminal base is 
laminated phenolic for low moisture absorption and me 
chanical stability. 

Overall dimensions: Length, 1.375 in.; width, 0.550 in.:; 
depth, 0.700 excluding knob. Two mounting holes, 0.136 
in. diam; mounting centers, 1.125 in. Extruded and tapped 
holes on request. Knob opening, 0.468 in. x 0.312 in. Shield 
and insulating cover are provided. Switch has UL ap- 


proval. Elpar Co., Bank and Marlton Ave., Camden, N. J 





Phlogopite or Muscovite? 


It's an old-timer among electrical insulating materials but 
in a host of applications mica still holds an undisputed pre- 
eminence. You'll want to read this thorough review of 
basic properties and applications and get the benefit of 
some down-to-earth design hints. SEE PAGE 82 








ULTRASENSITIVE ELECTROMETER TUBE 


Ultrasensitive 6-electrode high-vacuum electrometer tube 
(Type GL-5674) may be used in various types of instru- 
ments where measurements of extremely small currents are 
The tube is said to be able to measure currents 


necessary. 





as low as 10° amp, amplifying the current so that an 
indicating or recording device is actuated. 

In construction, the tube is in effect two tubes in one, as 
it employs a dual control grid and a dual anode. Measure- 
ment is the differential response between the two halves of 
the tube, which are suitably connected. Incidental fluctua- 
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wae ty 
SAT 


MOTORS 


PACKARD 
SUNLIGHT MOTORS 
for 
compressors 
washing machines 


power-driven Reserve starting torque. Large bronze journals. 
bench tools 


ironers Heavy insulation. Careful manufacturing and 
milk separators inspection. These are some of the qualities that 
milking machines 
Sunianinns Ghessare assure long life and satisfactory performance 


stokers in Packard Sunlight motors. 
oil burners 


water pumps 


ventilators “72 
and many other 
applications 


Packard Electric Division, General Motors Corporation, Warren, Ohio 
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PILOT LIGHT 
ASSEMBLIES 





PLN SERIES—Designed for 


NE-51 Neon Lamp 


Features 


THE MULTI-VUE CAP 
BUILT-IN RESISTOR 
110 or 220 VOLTS 
EXTREME RUGGEDNESS 
VERY LOW CURRENT 


Write for descriptive booklet 





The DIAL LIGHT CO. of AMERICA 


Foremost Manufacturer of Pilot Lights 


900 BROADWAY, NEW YORK 3, N. Y. 
Telephone—SPring 7-1300 





PLUGS & 
SOCKETS 


500 SERIES 


P-506-CE—Plug with Cap 


Proven Quality! 





For 5,000 Volts, 25 Amperes 
per Contact Alterable by cir- 
cuit Characteristics. 


$-506-DB 
Socket with deep Bracket 


Socket contacts of phosphor bronze, knife-switch type, cadmium 
plated. Plug contacts hard brass, cadmium plated. Made in 2, 
4, 6, 8, 10, and 12 contacts. Plugs and sockets polarized, Long 
leakage path from terminal, and terminal to ground. Caps and 
brackets, steel parkerized (rust-proofed). Plug and socket blocks 
interchangeable in caps and brackets. Terminal connections most 
accessible. Cap insulated with canvas bakelite. 


Write for Jones BULLETIN 500 for full details on line, 


HOWARD B. JONES DIVISION 


Cinch Mfg. Corp. 
2460 W. GEORGE ST CHICAGO 18, ILL. 
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tions do not effect the differential response, since such 
fluctuations influence both halves alike. High current 
sensitivity is. combined with operating stability when a 
Wheatstone bridge circuit is employed. Sensitivity of 
approximately 75,000 millimeters per volt is obtainable 
when a 10'! ohm grid-resistor and a 10-' amp-per-milli- 
meter galvanometer are used. Electrical data: filament 
voltage—3.8 volts; filament current—0.090 amp; input 
capacitance 6.8 mmf. Mounting position is vertical. Net 
weight, approximately 3 oz. Overall dimensions: approx- 
imate, height 6% in.; diameter 1%6 in. General Electric 
Co., Tube Div., Electronics Dept., Schenectady 5, N. Y. 


EXPLOSION-PROOF RELAY 
Explosion-protected mercury-contact relay has been de- 
signed for current control applications in equipment re- 
quired to function in atmospheres where dust, fumes or gas 





present hazards of ignition by arcs from open switches. The 
switch is sealed and is said to be completely arcless. Coil 
is protected against moisture and high humidity by baked 
varnish coating. Relay is available in voltage ratings up 
to 440 a-c, or 230 d-c, with contact arrangement up to 
DPDT, normally open or normally closed. Potter & Brum- 
field Sales Co., 551 W. Washington Blvd., Chicago 6. 


STRIP-TYPE SELENIUM RECTIFIER 


Half-wave selenium rectifier (trademarked Kotron) re- 
places thermionic rectifiers in design of various electronic 
and radio circuits. It consists of four series-connected 
rectifying elements assembled in a fibre base to form a 
wafer-thin planar strip. Compact construction (volume is 


approximately 0.65 cu. in.; weight is under | oz.) provides 





space-saving advantages. Can be mounted on side wall 
of radio chassis, or bent at right angles to fit into a corner. 
By adding an appropriate number of strips, the rectifier 
can be used as a voltage doubler or as a full-wave unit. 
Electrical characteristics: 130 volts a-c rms maximum in- 
put. Maximum inverse peak voltage 380. Instantaneous 
peak current 1000 ma. Continuous operating current 100 
ma. Phosphor-bronze spring clips are used to hold the 
rectifier elements in series connection. Kotron Rectifier 


Co., 409 Pearl St., New York 2. 


VOLTAGE DOUBLER CAPACITOR 
Hermetically sealed, kraft-paper dielectric, voltage doub- 
ler capacitor (Type T-121), rated 2x 0.075 mf, 7500 volts, 
d-c, is designed for applications in television receivers, 


| power supplies, photoflash equipment, and similar applica- 
tions. 


Rectangular in shape and compactly designed, 
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Bunting manufactures Special Bearings to your blueprint. 
Cylindrical or flanged, tapered, slotted, milled, drilled, splined, 
broached, knurled, threaded, grooved—Bunting has the equip- 
ment ro do it. 
-_ One great advantage of the sleeve bearing is that it can be 
adapted to your design. There are no arbitrary standards to 
impose the requirements of one industry upon another. 
2 a ; Bunting engineers have experience and valuable knowledge 
TIT MLL bam time === to help you in designing the bearing to meet your conditions, 
The ‘Bunting Brass & Bronze Company, Toledo 9, Ohio. 
Branches in Priacipal Cities. _ = 
BRONZE BEARINGS 


BUSHINGS 
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Silicones Reduce Size and 
Weight of Totally Enclosed 
Non-ventilated Motors 





PHOTO COURTESY WESTINGHOUSE ELECTRIC CORP. 
New 5 h.p. totally enclosed, non-ventilated Westinghouse 
motor (at left) protected with Silicone Insulation has same 
rating as much lorger motor (at right) wound with Closs 
A insulation. 


This is the kind of industrial news we like to 
report. It’s the story of that new Silicone insulated, 
totally enclosed, non-ventilated motor made by 
Westinghouse. This motor weighs only 60% as 
much as a comparable motor of conventional 
design. It requires no more space than an open 
motor of the same rating, and it is comparable 
in overall performance. 


This very significant reduction in size and weight 
is a result of skillful designing to capitalize 
upon the exceptional heat stability of the 
silicone resins and varnishes developed by Dow 
Corning. These silicone varnishes are not affected 
by the somewhat higher operating temperatures 
which are caused by the relatively small radiating 
surface. The hottest spot temperature rise of 
this motor is within the 140°C. permissible for 
this new class of electrical insulation. 


This new motor also incorporates another 
example of progressive engineering in the use of 
new materials. Its bearings are permanently 
lubricated with DC 44 Silicone Grease. Con- 
sequently, they require no attention for at least 
five years, in spite of the somewhat higher 
temperatures at which they operate. 

The introduction of this new Silicone insulated 
motor marks a new era in electrical insulation. 
The use of Silicone Grease in the bearings marks 
another major step in the direction of permanent 
lubrication. 


Silicones have besn responsible for all sorts of 
improvements in design and performance, ever 
since we started to produce them on a com- 
mercial scale nearly fiye years ago. Our 
experience in putting these new engineering 
materials to work is at your service. We'll be 
glad to send you our catalog L 1-6 which 
describes DC Silicone resins, greases, fluids and 
Silastic.* 
*TRADEMARK FOR DOW CORNING SILICONE RUBBER 


DOW CORNING CORPORATION 


MIDLAND, MICHIGAN 

New York « Chicago « Cleveland « Los Angeles 
In Canada: Fiberglas Canada, Lid., Toronto 

in England: Albright and Wilson, Lid., London 
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| dimensions are 33% x 4%46x 5% in. overall. Height is 8% 


in. to top of terminals. Latter are solder-sealed metalized 
glass with solder-lug connections. Brackets for upright 
or inverted mounting are provided. Voltage divider dis- 
charge resistors are incorporated. Capacitor is Dykanol 
impregnated and filled. Cornell-Dubilier Electric Corp., 
Dept. H-12, South Plainfield, N. J. 


MACHINE TOOL COOLANT PUMP 


Motor-driven, machine tool coolant 
pump (Gusher Model 11029) is of the 
immersion type and has capacities at 
26-ft head as follows: 40 gpm with %4-hp 
motor and 60 gpm with 3%-hp motor. 
Motor is of the totally enclosed type and 
features a redesigned upper end-bell with 
an extra-large built-in conduit box. Ca- 
pacity of conduit box is sufficient to 
accommodate multiple lead wires of dual- 
voltage stators. Pump has twin inlets so 
arranged as to provide hydrodynamic 
balance, thereby eliminating end thrust 
on the shaft. Sealed prelubricated ball bearings are used. 
All rotating parts have been dynamically balanced to close 
tolerances. Absence of bearings or metal-to-metal contacts 
in submerged portion of pump makes it adaptable for 
handling liquids containing reasonable amounts of grit 
and abrasives. Dimensions: 91 in. maximum diameter by 
194 in. height (short model). Height, long model, 22% in., 
extra-long model, 25% in. The Ruthman Machinery Co., 
1809 Reading Rd., Cincinnati 2. 








Light Transmission and Fiber Length 


The design of a curve-drawing instrument for recording 
the average lengths of cotton fibers distributed at random 
in a combed sample is the subject of an article in this 
issue. How light transmission is used as a basis of measure- 
ment and how discrepancy in a null-balancing mechanism is 
corrected are described. with diagrams and photos. 

SEE PAGE 98 





CAM FOLLOWER ROLLER BEARING 
Full-type roller bearing (Series CYR Cam Yoke Roller 
Bearing) incorporates the well-known features of the Mul- 
tirol line but provides for greater adaptability when used 
in various types of automatic machinery that involve cam 
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action or controlled motion or machine parts that require 
guide or support rollers. Increased versatility in mounting 
and for uses other than actual cam follower applications 
are made possible by an inner race that replaces the con- 
ventional cam follower stud to accommodate full range 
of standard shaft sizes from 0.25-in. bore diam up to 1.25 in. 
(Special sizes on specification.) 

Basic Multirol design features include a full complement 
of small-diameter, maximum-length, rounded-end rollers 
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Easy to Read, 


What you see is what you get/ 

Those figures in the counter-window give you (or your 
inspectors) a plain statement of production as it stands right 
now—in terms of strokes, turns, pieces or other units completed. 

And those same figures, in other ways, can help your machine- 
operators, too—by enabling them, for instance, to pre-set depth 
of cut on a machine in numerical thousandths, instead of fussing 
around with dial-graduations. This saves important money in 
time and errors. 

That’s one reason why more and more designers are figuring 
out jobs for Veeder-Root Devices, and then building them right 
into their machines. 

And no matter how you figure, you can count on Veeder- 
Root Devices for this: 

Read ’em and reap! Yes, reap more benefits than you can even 
begin to imagine now. Like to learn more? Write. 
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VEEDER-ROOT 


INCORPORATED 


HARTFORD 2, CONNECTICUT 


In Canada: Veeder-Root of Canada, Ltd., 955 
St. James St., Montreal 3. 


In England: Veeder-Root Ltd., Dickinson 
Works, 20 Purley Way, Croydon, Surrey. 
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Trg Us 


Benefit from our more than 
quarter century experience 
in the manufacture and de- 
sign of special transformers 
for electrical and electronic 
apparatus from 10VA to 200 
KVA. 


A Nothelfer built transform- 
er is your assurance of de- 
pendable, trouble-free per- 
formance. Send us your 
requirements today — our 
engineers will give you 
prompt and efficient service. 


INDUSTRIAL TRANSFORM 
with Internal wiring Comé 
partment for BX or c 
duit from % to 15 


WINDING LABORATORIES 


Oe VG 334-001 ee 
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AT LEFT —A TYP! 
NOTHELFER BUIL 


TRANSFORMER 
3 Phase Plate R 


Transformer 24 


at 1212 KVA. D 
40° rise. 154% 


TRENTON 3, N. J. 








designed to give maximum load carrying capacity. Extra- 
hezvy outer race section provides for intermittent shock 
load. Tightly fitted heavy roller retaining end-plates are 
attached permanently to inner ring shoulders for ruggednes; 
in heavier applications. McGill Manufacturing Co., Inc. 
Valparaiso, Ind. 


FERRULE VITREOUS RESISTORS 
Ferrule-type resistors (Type CF) utilize Navy-approved 
Grade 1, Class 1 vitreous enamel coating described as being 





resistant to chipping, cracking or crazing .under extremes 
of temperature or vibration changes. Enamel is said to 
exhibit no damage even after thermal shock tests from 
275 to 0 C. Ferrules are of high conductivity material 
and are secured to the winding form with high temperature 
ceramic cement, securely bonded and welded to the resist- 
ance element. The resistors are designed to fit conventional 
fuse-type mounting clips. Seven standard types range in 
ratings from 10 watts to 200 watts. P. R. Mallory & Co., 
Inc., Indianapolis 6, Ind. 


EXTRA-SMALL PRECISION STEEL BALLS 


Additional series of extra-small steel balls are added to a 
line of small ball bearings developed for various precision 
applications in instruments, industrial equipment, etc. The 
new series, made of high-carbon chrome alloy, are available 
in diameters of 0.0394 in. (1 mm) and 0.0469 in. (%4 in.). 
Tolerances are +0.00005 in. Surface finishes are said to 
be within 20 millionths of a perfect sphere. New Hampshire 
Ball Bearings, Inc., Peterborough, N. H. 


AUTOMATIC TEMPERATURE CONTROL 

Automatic temperature control for unit heaters and 
similar applications is a variation of the manufacturer’s 
Type A (reviewed page 168, August 1946 ELEcTRICAL 





MANUFACTURING) and features unusually small size (1%e 
in. diam, 11%: in. depth) to allow integral mounting. 
Adaptable for direct-line or low-voltage use, it is rated at 
1500 va and % hp at 115 volts, a-c, without requiring a 
capacitor. Temperature range is adjustable from 50 to 
350 F or may be factory preset to specifications. Contact 
arrangements: SPST break or make on temperature rise, 
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A few of the 125 permanently insulated wires, 
cables and cords developed by Rockbestos to 
protect product performance and give lasting 
service in 300 to 5000 volt applications. 


ROCKBESTOS FIREWALL HOOKUP WIRE 
This heat, flame and moisture resistant wire, 
insulated with high dielectric tapes and im- 
pregnated asbestos and covered with lac- 
quered glass braid, has an operating tempera- 
ture range of 125°C. to minus 50°C. Widely 
used in airborne, ground, marine and mobile 
communications systems, electronic devices, 
transmitters, amplifiers and calculators. 
Ideal for small motor, coil, transformer and 
dynamotor leads. Sizes No. 22 to 4 AWG 
in 1000 volt rating and 12, 14 and 16 AWG 
in 3000 volt. Also in twisted pair, tripled or 
cabled multi-conductor constructions. 


ROCKBESTOS APPLIANCE AND RANGE WIRE 
Made in two types—heat and flame resisting 
“Hi-Temp” and heat, flame and moisture 
resisting “‘Moistemp”. Insulated with either 
asbestos or synthetic tape and asbestos 
finished in black, white or colors. No. 8 to 20 
AWG copper, nickel or monel conductors. 






TYPE AVA ROCKBESTOS A.V.C. MOTOR LEAD CABLE 
A 600 volt cable for coil connections, motor 
and transformer leads exposed to overloads 
and high ambient temperatures. Insulated 
with felted asbestos and varnished cambric 


and covered with asbestos braid like Power 
Cable. Sizes 18 AWG to 1,000 MCM. 
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Keep a‘ seller's Market” 


for your products 


ROCKBESTOS 


WIRES, CABLES and CORDS! 





aay 
LG 
c 


EY: 


Smart design, streamlining, engineering improvements and all the 
factors that give your product eye-appeal and functional perfection 
are wasted effort—if wire failures irritate your customers and bump 
your costs via replacements and expensive repairs. 






— JA 






More and more makers of consumer and industrial products are 
gaining a competitive edge—tkeeping a seller’s market for their products 
—by specifying permanently insulated Rockbestos wires, cables and 
cords for hard usage under severe operating conditions. Because 
they are insulated with heat, flame and age-resistant impregnated 
asbestos, they eliminate the headaches caused by high operating or 
ambient temperatures, overloads and wire-fires. They are also re- 
sistant to grease, oil and destructive fumes that shorten wire life 
and set up failures. 


Whether you make airplanes or buses... calculators or com- 
munications equipment... mining machines or motors. . . radios, 
ranges, switchboards or what not, ““Rockbestos” is a good name to 
remember for wire-failure prevention that maintains product prestige. 
For recommendations or engineering assistance write to nearest 
district office or: 
ROCKBESTOS PRODUCTS CORPORATION 

842 Nicoll St., New Haven 4, Conn. 


PITTSBURGH DETROIT CHICAGO 


NEW YORK BUFFALO CLEVELAND 
ST. LOUIS LOS ANGELES OAKLAND 





ROCKBESTOS RESEARCH 


Solves Difficult Wiring Problems 


141 


























Can be cut to any desired length, and hanked with 


either or both ends stripped, slit, tinned or bare! 


1. Cord - Set With 
PHALO Plug, Free End 
Slit, Stripped and Tin- 
ned. 


2. Cord-Set End Slit, 
Stripped, and Tinned. 


3. Cord-Set With Both 
Ends Slit and Stripped. 


4. Cord-Set With Both 
Ends Slit, Stripped and 
Tinned. One Leg Cut 
Short on Both Ends. 


5. Cord - Sets With 
Both Ends Slit, Stripped 
and Tinned. 


1 PHALO Line Cord Is Underwriters’ Labelled! 


PHALO Molded Line Cord Plugs For 
SAFETY - LONG LIFE - GOOD . 
APPEARANCE! 


a 
— 





PHALO Thermoplastic Fixture Wire 
Is the Perfect Wiring For FLUORES- 
CENT LAMPS, BALLAST UNITS and 
TRANSFORMER LEADS! 
Types TF, TFF 
80° Appliance Wiring Material 
(Radio Hookup Wire) 





For Complete Details Write 





Z 
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COMMERCIAL AND FOSTER STS., WORCESTER, MASS. 
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SPDT and independent circuit double throw. UL approva! 
is provided. Cam-Stat, Inc., 2037 S. La Cienega Blvd., 
Los Angeles 34. 


FUSED ROTARY SNAP-ACTION SWITCH j 
Fused, panel mounting snap-action switch is designed 
for efficient utilization of panelboard control space. Adap 
table for horizontal mounting, the assembly comprises « 
high-speed rotary snap-action switch (Type P) combined 





with panel-mounted fuse holders accommodating standard 
cartridge fuses in the 10- 30- 60- 100- 200-ampere ratings 
in which the switch is available. The fuse holder incor- 
porates a neon-lamp blow-fuse indicator. Fuses can be re- 
placed from front of the panel. Electro Switch Corp., 193 
Broad St., Weymouth 88, Mass. 








Amplification Ratio of 25 x 10° 
Without Electronics 
Ultra-sensitive, instrument-type, magnetic-contact relays pro- 


vide such a ratio from actuating energy to controlled-cir- 
cuit energy. Better look into it. SEE PAGE 74 





LOCK-IN TYPE TERMINAL BLOCK 
Space-saving terminal block (Type K) features a lock- 
ing arrangement that is said to guard against the danger 
of spade lugs pulling out. The solder-type spade lugs are 





shown in the illustration. Each lug is held rigidly in place 
against a shoulder of the recess when binder screws are 
tightened. Ground insulation is provided for screws, as 
base of the phenolic block is solid. Block comes factory- 
| assembled in any required number of terminals from 1 to 
| 18. A 10-terminal block is 5% in. long, % in. high, and 
ee in. wide (including lugs). Curtis Development & 
Manufacturing Co., 1 North Crawford Ave., Chicago 24. 


DIE-FORMED PAPER TUBE COIL FORMS 
Die-formed, spirally wound paper tubes for square or 
rectangular coil forms or bases are now made available by 
the manufacturers in all regular or standard specifications 
without extra charge. Previously, die-formed tubes were 


| recessed into the molded phenolic body of the block as 
} 
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DRIVE YOUR FAAS HS 


with alliance 


MOTORS 


Model A is a new 6 pole, shaded design induction type motor. It is 


made especially for driving fan blades. 


Outstanding advantages are extreme economy in operation, even, slow- 
running speed, and quiet performance. Wherever it is necessary to 


maintain a constant circulation of air, this Alliance Powr-Pakt Motor 
operating from 1050 rpm down:to 500 rpm will do the job. 


Mass-produced at low cost Model A comes in vari- 
able ratings up to 1/30th h.p. and with 
slight changes in design where 


quantity warrants. 


Model A Specifications 


4%” O.D. over all. Porous 
bronze, oilless type, sleeve 
bearings — open or fully en- 
closed construction. 


Clockwise or counter clock- 
wise rotation—not reversible. 
A.C. only—60 and 50 cycles. 


Approx. 8 to 40 oz. in. full 
load running torque, depend- 
ing on stack length. 


WHEN YOU DESIGN—KEEP rr a ce 
Fe] # MOTORS IN MIND 


ALLIANCE MANUFACTURING COMPANY © ALLIANCE, OHIO 
Export Department: 401 Broadway, New York 13, N. Y., U.S. A. 
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for the best work 
pliers can perform 


Peak performance on busy production lines depends on 
many things—among these are good workers .. . pre- 
cision machines . . . quality tools. When the need is for 
pliers, the answer is Kleins. 

Klein Pliers are drop forged from the finest steel, each 
pair individually tempered and tested. Each pair has 
the proper balance, just the right spring to the handles 
to minimize hand fatigue. A fitted hinge keeps jaws 
aligned—the carefully matched knives cut quickly, cleanly. 

There are Klein Pliers for every purpose. Get full 
information now on these quality tools. 


Ask Your Supplier 
Foreign Distributor: International Standard Electric Corp., New York 















A copy of the Klein Pocket 
Tool Guide, showing the 
Klein line and contain- 
ing valuable tool informa- 
tion, willbesentonrequest. 


Since 1857 


Mathias mood 1 BM Ly Fenn Cats 


TENUE ( 18 ILLINOIS 
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made only on specifications and at extra cost. Die-forming 
of these tubes is by means of a special process developed 
by the manufacturers. Advantages cited include: Practical 
elimination of side bow, thus permitting automatic stack- 
ing; stronger adhesion of the laminations; no need to re- 
form coils after winding; and closer accuracy of stack 
sizes, thus saving wire. Available materials include kraft, 
fish-paper, cellulose acetate or combinations, in any re- 
quired length, and any ID or OD. Precision Paper Tube 
Co., 2035 W. Charleston St., Chicago 47. 


V ARIABLE SPEED HYDRAULIC TRANSMISSION 

Variable speed hydraulic transmission (Series TR2- 
*R13F13) for fractional-horsepower drives in machine 
tools provides stepless speed adjustment from zero to maxi- 





mum rpm output in either direction of rotation, without 
changing input shaft rotation. Maximum output torque of 
40 lb-in. is available throughout the entire speed range. 
Automatic overload protection is provided. The unit is 
rated at % hp continuous duty. Speed adjustment is by 
means of finger-tip handwheel control or by servo control. 
Maximum input shaft speed is 1750 rpm; output shaft 
speed, 0 to 1750 rpm. Approximate weight of unit, 14 Ib. 
A variety of mounting positions is possible. Vickers Inc., 
Div. of Sperry Corp., 1400 Oakman Blvd., Detroit 32. 


MULTIPURPOSE CERAMIC COIL FORM 


Fluted steatite coil form has been designed to serve a 
variety of winding applications. It is available in speci- 
fied diameters and lengths. and is said to be adaptable for 
any taps or terminals desired, thus eliminating special 
holes. The dovetail grooves are used as follows: (1) Tap 
lead is taken from any part of the winding and is passed 
down under the turns to either end; or (2) a spring clip 





is slipped along the form. to any desired point and cemented 
in place to act as terminal or tap connection. Use of steatite 
provides low-loss performance and _ stability. 

A metal base with turned-up prongs that fit into the 
grooves can be used for mounting. For iron core tuning, 
a cap can be snapped over the end of the form and tapped 
in center to hold the adjusting core-screw. Form may be 
used also as supporting core for wire-wound resistors, or 
a cover for high-wattage resistors to provide better heat 
dissipation. Henry L. Crowley & Co., Inc., 1 Central Ave., 
West Orange, N. J. 
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How We Beat Rising Costs 


by Changing to Welded Design 


By Francis M. Wick, General Manager 
Silver Manufacturing Company, Salem, Ohio 


Ya the fact that costs have greatly increased in the 
l past two years, the material costs of our “Ohio” Feed 
Cutter (Fig. 1) are no more today than on V-J day, due to the 
savings we have gained by changing to welded steel design. 


The change to welded steel has also cut the machine’s weight 
24%, from 455 to 345 pounds—really a price decrease, since 
most of our sales are to foreign customers who pay duties 
assessed on basis of weight. 


We originally started ex- 
perimenting with welded 
steel design because of the 
difficulty of getting a regu- 
lar flow of parts. Our weld- 
ing department has not 
only eliminated production 
bottlenecks, but has en- 
abled us to increase pro- 
duction 79% with only a 
20% increase in employees. 
The chief reason for this is 
that the parts of welded 
steel require much less machining, grinding and fitting than 
the former material. The same man-hours we formerly put into 
finishing now are used to prepare raw materials for the welding 
department and handle all finishing. 


Fig. 1. The “Ohio” Feed Cutter. 


An example of cost reductions on the individual parts is the 
hood (Fig. 2). The hood made by the former method cost 
$1.99. We now fabricate it from three pieces of 12-gauge mild 
steel, flame-cut and brake-formed, for 94.3 cents, a saving of 
52144%. Weight is also cut in half, from 17 to 8.5 pounds. 


One of the interesting changeovers to welded design is the 
corrugated roll and shaft (Fig. 3). Weight was reduced from 
18.5 to 11 pounds. The corrugated roll is now made of twelve 
angles, 4%” x 1’ x 54’’. Six of them at a time are inserted in a 
special jig and tack-welded together to form a half cylinder. 
The end discs, stamped from 12-gauge sheets, are slipped over 
the shaft and held in position for welding in a cradle-type jig. 
Then, using another special jig, the two corrugated halves are 





Fig. 2. Welded steel hood (center) costs 52Q less than former design (left). 


How welded hood is made is shown at right. 




















} 
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Fig. 3. At left is former corrugated roll. New welded roll and shaft (center) 
are fabricated from steel shapes as shown, 


tack-welded to the discs. Tack welds give sufficient strength. 


Welding the shaft and roll as an integral unit eliminates the 
man-hours formerly spent in machining and broaching key- 
ways—a troublesome job. 


In redesigning the flywheel (Fig. 4), weight was removed 
from the center, where it has a low moment of inertia, and con- 
centrated on the rim, where it has the best effect. Thus the 
welded steel flywheel weighing 56 pounds has the same effi- 
ciency as the former design of 72 pounds. 

The flywheel O.D. is 24”. The rim is a 2” x 14” mild steel 
bar approximately 6’ long which is heated, rolled and welded. 
Spokes are 3%’ x 244” bars, drilled and broached at the center 
to match the hub of cold drawn tubing spaced between them. 
Welding is done in a jig which has a center post to hold the 
spokes and tubing in alignment, and three jaws which center 
the rim around the spokes. Each spoke is welded to the rim 
with a single pass, and two large tack welds join the hub to 
the spokes. 

Other parts we have converted to welded design are the side 
plates, pulleys and smooth roll. The frame, formerly bolted, is 
now arc welded. All welding is done with “Fleetweld 7” 
electrode. 





Fig. 4. The old flywheel was replaced by welded design (right) which 
weighs 23% less, but is just as efficient. 


The above is published by LINCOLN ELECTRIC in the interests of progress. Machine Design Studies are available to engineers 
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and designers. Write The Lincoln Electric Company, Dept. 396, Cleveland 1, Ohio. 
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SNC GAN SWE YOU MONEY 


without sacrificing Quality! 


' DRAKE Lighting Assemblies are especially designed 






for your requirements. Check up particularly on our 
new, low cost, compact, U.L. approved 110v Light 
Socket. You’ve probably never seen one like it. Your 
engineers will be thankful for its development. The 
units illustrated show varied styles of Sockets. Send 
your prints for specific Mounting Brackets, and elec- 
trical characteristics. - 















DECORATIVE & ILLUMINATING 






MINIATURE 
SOCKET 2178 


Complete with Lamp 


JEWELS AND JEWELED PILOT LIGHTS 


CANDELABRA 
SOCKET 409AH 



















' We. 5 PLUS \\am = 
fp on extn (JET Fe 


No. $75—110 velt 


Delay may be costly. Write us about your 
needs, today! Ask for our latest Catalog, too. 


Socket & Jewel LIGHT ASSEMBLIES 
ECU De 


1713 W. HUBBARD STREET « CHICAGO 22 





Multipole Relay Series features small size and wide choice of contact 
systems. Capable of handling almost any control circuit, where currents 
do not exceed 124% amperes at 115 Volts AC, non-inductive. Contact 
stack can be furnished with make-before-break or single or double- 
throw action. Supplied either singly or in combinations up to a maximum 


of 4 pole double-throw. Write for bulletin 202, for complete details. 


bBEACEH RELAY CO. 


SSiS AVALON BOULEVARD. LOS ANMGELES 3. CALIF. 
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MULTIPURPOSE POWER RELAY 
Compact, multipurpose power relay (Type BO), avail 
able for a-c or d-c service, is specially designed for con 
venience of wiring and small mounting area. Contact 





arrangements provide DPDT or double break with %-in 
contacts rated at 15 amp. Relay measures only 1!%2 x 
14% x 1% in. and weighs 4 oz. Typical coil capacities, 115 
volts d-c at 2.5 watts and 220 volts, 25 and 60 cycles, at 
4.5 va. Insulation is molded phenolic throughout. Coils 
are cellulose-acetate-sealed against humidity. Allied Contro! 
Co., Inc., 2 East End Ave., New York 21. 





Modernizing the Hysteresis Motor 


Not only giving it efficiencies up to 80 per cent but enabling 
its design in sizes up to % hp. The methods of accomplish- 
ing these things are described and will interest you. 


SEE PAGE 102 


RADIO INTERFERENCE FILTERS 
Heavy-duty radio interference filters (Type EB Series 
Elim-O-Stat) are made available in assembly form for 
applications in industrial electrical equipment and wiring 
circuits in general. Individual filter units in each assembly 
are hermetically sealed in corrosion-resistant metal con- 
tainers and the entire assembly is housed in a UL-approved 
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heavy cadmium-plated steel cabinet. Noise elimination 
range is from 150 kc to 250 mc. Filters are rated for con- 
tinuous duty in 1-, 2-, and 3-phase circuits and equipment 
using from 5 to 200 amp, 250 volts a-c, 600 volts d-c. 
Voltage drop is said to be negligible . Solar Manufactur- 
ing Co., 1445 Hudson Blvd., North Bergen, N. J. 


MINIATURE RESISTORS 


Series of four small-size resistors are of the precision 
type and have been designed for use in miniature-type 
products. Smallest of the series (Akra-Ohm Type 136) 
has a maximum wattage rating of 0.25, and measures 15%» 
in. long, % in. diam. Maximum resistance is 150,000 ohms. 
Standard tolerance is 1 per cent; special tolerance on speci- 
fication. Types 137, 133 and 134 are 2-, 3- and 4-section 
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Other 
T-K Units 







A Winner in the Electric Range Field 


@ The Thermo-Kleen Monotube range surface unit is meeting with the enthu- 
siastic approval of those electric range manufacturers who want their 1948 line 
of ranges to be not only “tops” in quality and performance—but to have that 
new, striking appearance that makes quick sales. With Monotube units as stand- 
ard equipment, your 1948 models can have entirely new-type surface units, as 
well as new styling and structural design. 











No other heating unit embodies all the features which have put the Monetube in 
a class by itself. Only the Monotube has the anchorless, free-end, nonwarping. 
single coil. Only the Monotube can justify the claim of being the fastest-heating 
unit ever built. 






















Have you a product or a problem 
involving electric heat? If so, perhaps 
one of our standard T-K units will 
furnish the exact answer. If not, we 
can design and build one that will! 


The Monotube range unit is typical of the advanced design, superior construction 
and faultless performance which characterize all Tuttle & Kift, Inc., products in 
many branches of the electric heating field. You are invited to consult us about 
your own products. 


Manufacturers: Domestic 1823 N. Monitor Avenve, 
and Industrial Heating TU TT LL & & a 4 FT 4 Chicago 39, Iilinois—Cable 
a mc. Address: TUTTLE KIFT 


Units—Switches—Controls 



















World-Wide Distribution: BRITISH ISLES—Ferro Enamels, Ltd., Ounsdale Road, Wombourne, Wolverhampton, England ... SCANDINAVIA AND EUROPE 
(Except France)—Ferro Enameling Corp. of Holland, V. Helmonstratt Voltastraat, Rotterdam (West), Holland... AUSTRALASIA—Ferro Enamels (Australio 
Pty., Ltd.), Bourke Road, Alexandria N. S. W., Australia... FRANCE AND POSSESSIONS—Societe Anonyme Pour L'exploitation des Procedes Ferro, 3 Rue 
Saint Georges, Pari 9 e, France... SOUTH AFRICA —Ferro Enamels, (Pty.), Ltd., Johannesburg, South Africa... BRAZIL—Ferro Enamel S. A., Caixe Postal 
2948, Sao Paulo, Brazil... ARGENTINA, URUGUAY, CHILE AND PERU—Ferro Enamel S. A., Gibralter 1365, Avellaneda F. C. S., Argentina... MEXICO 
—Ferro Enamel de Mexico S. A., Edificio C. |. B. A., Guerrero No. 2, Desp. 309-310, Mexico, D. F.... CANADA—Ferro Enamels Canada Limited, Oakville, 
Ontario, Canada... ALL OTHER COUNTRIES—Ferro Enamel Corporation, International Division, Cleveland, Ohio. 
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GENERATORS 
CONVERTERS 
DYNAMOTORS 
and other products 


SPECIAL ac, vc 
a universa. MOTORS 


For years our specialty has been the design and production 
of special units to meet the specific requirements of our 
many customers . . . not ordinary stock units, but motors, 
generators and other devices properly designed 
to do the right job the right way. Initiative and 
engineering skill plus the finest craftsmen have 
made ESCO the trade mark that signifies com- 
plete satisfaction in specially-designed electri- 
cal equipment. 






ELECTRIC SPECIALTY co. 


212 SOUTH STREET, STAMFORD, CONN. 







| units respectively, rated 0.25 watts maximum load per sec- 


tion. Maximum resistance of 550,000 ohms is available in 
Type 133. Tinned copper wire 2-in. leads are provided. 
Resistors are sufficiently light so that they can be suspended 
from the leads for mounting. Windings are noninductive. 
Three layers of cellulose acetate are used. Special im- 
pregnation is available for protection against high humidity. 
Shallcross Manufacturing Co., Jackson & Pusey Aves., 
Collingdale, Pa. 


RADIO-FREQUENCY PLATE CHOKES 
Six radio-frequency plate chokes are announced for ap- 
plication in equipment operating at higher frequencies: 
No. Z-14, 7 to 35 megacycles; Z-28, 20 to 60 mc; Z-50, 35 
to 110 mc: Z-144, 75 to 190 mc; Z-235, 160 to 350 mc; and 
Z-460, 320 to 520 mc. The first two are rated at 600 ma; 


ae 





the other four at 1000 ma. The new chokes are single- 


| layer wound on low power factor steatite or molded plastics 


cores. They are protected with a moisture-proof coating. 
Mounting is by means of 1%-in tinned copper wire leads. 
Ohmite Manufacturing Co., 4806 Flournoy St., Chicago 44. 





Standards for Integral-HP Induction Motors 
The new NEMA standards present specific limits for locked- 
rotor torque and current, breakdown torque and slip for 
squirrel-cage motors up to 200 hp. Five combinations are 
standardized, for various kinds of service. Must be under- 
stood by anyone specifying motors for industrial equip- 
ment, SEE PAGE 94 





D-C POWER SUPPLY 
Hermetically sealed power supply units (trademarked 
HiVolt) are designed for high-voltage, low-current use. 
Each specified to provide 2400 volts d-c from a 118-volt, 





60-cycle source, type PS-1 is for capacitor-charging appli- 
cations in electronic photoflash equipment and _ spectro- 
graphic analysis apparatus, while type PS-2 is intended 
for use with oscilloscopes, television receivers and similar 
applications. Units are housed in lacquer-finished, lead- 
coated steel containers. Dimensions: 334 x 3%e6 x 5% in. 
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WHAT IS THE BEST way 
TO PRODUCE THIS PART 


% 


Perhaps you expect a “snap” answer 
that powder metallurgy is always the 
best way to produce intricately shaped 
parts with a fine finish. 


You won't get it, because Moraine 
Products doesn’t believe in snap answers. 


Actually, the part shown was practical 
for powder metallurgy only because 
certain conditions were fulfilled: 1) The 
shape permitted good die fill and even 
density; 2) the order was sufficiently 
large to amortize tooling costs; 3) the 
physical properties required were within 
the range attainable in normal production. 


The point we want to make is this: When 
you put your parts problem up to 
Moraine Products, you get a straight 
answer, based on a broad manufacturing 
experience. As a large producer of auto- 
motive equipment, utilizing varied metals 
and metal-working techniques, Moraine 
Products brings a practical, dollars-and- 
cents approach to powder metallurgy. 
There’s a good chance that metal powder 
parts by Moraine can save you money. 


MORAINE PRODUCTS °".."" GENERAL MOTORS 


DAYTON, OHIO 
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“WHY, PROPER 


COMMUTATION 
OF COURSE!” 





MOTOR BRUSHES 


ARE THE ANSWER... 


COMMUTATION is the most 
important function of a motor 
brush. Obviously, conditions 
encountered below earth 
level, at earth level, or in the 
stratosphere will effect proper 
commutation. Location, hu- 
midity, temperature, dust and 
fume conditions, over-load 
and under-load are as impor- 
tant as the machine itself. 
Identical motors and gen- 
erators often do not give 
identical performance. Ad- 
dress your COMMUTATION 
Problems to our Engineer- 
ing Staff. 













BUY YOUR 
CARBON BRUSHES 
FROM A 
SINGLE 
SOURCE 


THE OHIO CARBON 


COMPANY 


12508 BEREA RD... CLEVELAND 11. OHIO 








Weight, 24% lb. Manufacturers expect to add 4000-voit 
and 10,000-volt units to their line at a later date. Condense: 
Products Co., 1375 N. Branch St., Chicago 22. 


MELAMINE-FORMALDEHYDE 
MOLDING COMPOUND 


Cellulose- filled, low-gravity, melamine-formaldehyd: 


| molding material (Melmac 1502) has been specially formu 


lated for electrical applications such as circuit breaker: 
radio parts, and insulating components in general. Availab| 
in granular form, the material is said to be highly adapt 
able for either compression- or transfer-molding operation, 
and can be molded around metal inserts without cracking 
Based on standard ASTM tests (0.125-in. specimen) 
average electrical characteristics of molded specimen are 
given as follows: Arc resistance—114 sec.; dielectric 
strength, short-time test, room temperature—380 vpm, at 
100 C—200 vpm; power factor, 60 cps—0.12; dielectric 
constant, 60 cps—7.0. Track resistance is reported as good 
and uniformity of arc resistance as excellent. The materia) 
is also marked by good physical properties and low mold 
shrinkage. Specific gravity is 1.43. American Cyanamid 
Co., 30 Rockefeller Plaza, New York 20. 


ELECTROPNEUMATIC TIME-DELAY RELAY 

Electropneumatic time-delay relay (Agastat NEH-11 ) 
incorporates a hold-in switch for remote pushbutton control 
in addition to the standard features of this type of relay 
Typical operation is as follows: A normally closed auxiliary 


NEH-11 (AC) 





switch at bottom of terminal block acts as the hold-in 
switch. When relay is de-energized, contacts of this switch 
are held in open position by the relay spindle. With the 
coil energized the spindle moves upward and allows the 
contacts to close. When control energy’ is led through this 
switch, the relay is then kept continuously energized after 
the pushbutton circuit has been broken. A time delay may 


| be thus instituted and carried through to completion by 


push button control. Recycling to normal de-energized state 
will be caused only by the interruption of the control 
circuit. Restoration of power will not restore the relay 
to service. It is necessary to initiate the complete cycle 
again by the pushbutton. 

Illustration shows typical unit and contact arrangement 
Contacts in this unit are double break, one set normally 
open, one set normally closed. Complete specifications on 
available ratings, etc. are obtainable from manufacturers. 


| American Gas Accumulator Co., 1027 Newark Ave., 


| Elizabeth 3, N. J. 


HIGH-SPEED RECORDING PAPER 
FOR OSCILLOGRAPHS 


Photographic recording paper (Kodak Linagraph 1127) 
for cathode-ray oscillographs and related instruments is 
claimed to be unusually sensitive, thus permitting the re- 
cording of faster transients, and allowing time and de- 


| flection scales to be expanded for closer study. The avail- 
| ability of this paper with its smaller requirements for light 
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Heavy rolling is light work to Andy Blumetti 


Supervising heavy rolling of special resistance 
alloys to extremely close tolerances on size and 
electrical resistance and retaining the physical 
properties of the metal, is not easy for anyone. 


One sure way to get the right type—in the exact 
dimensions required—is to have a man on the 
job who has had experience in the work. This 
exacting task comes easy to Andy because he 


has specialized in it for some 30 years. His is 
the kind of skill that goes into all WILBUR B. 
DRIVER CO. products for electrical appliances, 
electric furnaces, radio and other phases of elec- 
trical and mechanical manaufacturing. 


If you have a problem that needs particular 
handling, why not call on our engineers. Per- 
haps they can make it light work for you, too. 


WILBUR B. DRIVER CO. 


150 RIVERSIDE AVENUE, NEWARK 4, NEW JERSEY 
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IF YOU USE CUSTOM-BUILT 
TRANSFORMERS 





TAKE A LOOK AT 
THIS BULLETIN 


Here’s help you can use in visualizing magnetic com- 
ponents to meet your special requirements. Time- 
saving forms make it easy to specify your needs. Write 
for it today. 










Caxcellence én Elechontcs 
RAYTHEON MANUFACTURING COMPANY 
COMMERCIAL PRODUCTS DIVISION 


WALTHAM 54, MASSACHUSETTS 


industrial and Commercial Electronic Equipment, 
Broadcast Equipment, Tubes and Accessories 


Sales Offices: 
Atlanta, Boston, Chicago, Cleveland, Detroit, New York, Washington, D.C. 


— - jqw— 


(CLIP THIS TO YOUR LETTERHEAD) 


Please Rush Our Copy 
Your New Special-Purpose 
TRANSFORMER BULLETIN 
DL-K-301C 
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source intensity is said to make it possible to design new 
equipment with smaller beam apertures that require les: 
mirror area. The paper is a glossy, single-weight base 
coated with a fast orthochromatic emulsion. It is avail 
able in standard sizes and adaptable to standard processing 
methods. Eastman Kodak Co., Industrial Photographic 
Div., Rochester 4, N. Y. 


OSCILLOGRAPH RECORD CAMERA 
Specially designed oscillograph record camera (Type 
271-A) fits into any 5-in. oscilloscope and has been de- 
signed to simplify permanent recording of transient and 


Cs 
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non-repetitive phenomena. It is not necessary to take the 
recordings in a darkened room. The light-proof hood of 
the camera (see 4 illustration) clamps onto the bezel with 
which most commercial cathode-ray. instruments are pro- 
vided. A separate bezel is furnished with the camera, how- 
ever, to be attached to any oscilloscope which has none. 
The camera itself (a 35-mm type with fixed-focus f/3.5 
coated lens and simplified shutter calibrated for time, bulb, 
and 1/30 sec exposures) is held on the light-hood by 
bayonet lock and spring detent. It is quickly removable 
for necessary settings, loading or unloading. The adjust- 
able mounting permits camera to be held in horizontal, 
vertical or tilted position for corresponding images. Allen 
B. DuMont Laboratories, Inc., Clifton, N. J. 


PORTABLE APPLIANCE TESTER 


Dual-purpose portable appliance tester checks power con- 
sumption of electric household appliances as well as indus- 
trial equipment under actual service conditions. Instru- 
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ment provides simultaneous readings in watts and volts. 
0-1500-3000 watts, 
at 10 amp normal, 20 amp maximum, 40 amp 
and 0-130-260 volts, a-c or d-c Model 2000 
0-750-1500 watts, a-c or d-c, at 10 amp normal, 20 
amp maximum, 40 amp momentary; and 0-130-260 volts, 
a-c or d-c. 


Model 2002 has the following ranges: 
a-C O}1 d ted 
momentary ; 


range: 


Coils have ample current carrying capacity to 
handle momentary tests on motor starting overloads. In- 
strument can be used on appliances and equipment operat- 
ing on 25- or 133-cycle, as well as on d-c circuits. Dimen- 
sions (including leather carrying case) 6%x4%4x3% in. 
Triplett Electrical Instrument Co., Bluffton, Ohio. 
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LITERATU RE .-. Yours for the Asking 


Printed pieces reviewed here are available to engineers, 
designers and executives engaged in product develop- 
ment and manufacture. ELECTRICAL MANUFACTURING 
provides the post card facility for reader convenience in 
requesting those printed pieces desired. Circle the num- 
bers of the booklets, charts, catalogs or bulletins wanted. 
Show your individual name, title, company, local address, 


41, ALUMINUM CASTING ALLOYS 


Seventy-eight page “Manual of Alumi- 
num Casting Alloys” contains basic data 
on this subject derived from a special re- 
search project. The various sections 
cover general metallurgy of these alloys, 
properties of both sand-cast and perma- 
nent-mold alloys, foundry practice and 
heat-treating techniques. The manual is 
profusely illustrated and contains many 
tables, charts and photomicrographs. 
Aluminum Research Institute. 


42. PERMANENT-MAGNET DATA 


Twelve-page bulletin provides data on 
permanent magnet design plus a summary 
of basic information on the properties 
and application of various permanent- 
magnet materials. A section is devoted 
to a discussion of the theory and prac- 
tice of a permanent-magnet manufactur- 
ing. Simonds Saw and Steel Co. 


43. LIMIT SWITCHES 


Twelve-page bulletin (No. EM-47) uses 
large cut-away illustrations to show de- 
sign details and operating principles of 
heavy-duty limit switches, including ex- 
plosion- and water-resisting types. Di- 
mensional drawings indicate mounting ar- 
rangements and other specification data 
are included. The National Acme Co. 


44. METAL POWDERS 


Four-page bulletin provides data on the 
composition, properties and applications of 
brass, copper, bronze and zinc powders. 
The New Jersey Zinc Co. 


45. TESTING EQUIPMENT 


An extensive line of testing and measur- 
ing equipment for specialized purposes is 
described in a 43-page illustrated catalog 
(GEA-639). General Electric Co. 


46. MICROWAVE COMPONENTS 


An interesting 18-page section on “In- 
troductory Concepts to Microwaves” is a 
feature of the second edition of a loose- 
leaf reference manual and catalog de- 
voted to microwave components as well-as 
test equipment. Another introductory 
section deals with “Microwave Test 
Equipment Measurement and Calibration 
Procedures.” De Mornay-Budd, Inc. 


47. ELECTRICAL INSULATION 

New edition of pocket-size, 43-page 
catalog (Vol. 12, No. 2) lists various 
electrical insulating materials, also pot- 
ting and sealing compounds. Méitchell- 
Rand Insulation Co., Inc. 


48. NONFERROUS METALS 


Some 50 basic nonferrous alloys are de- 
scribed in an illustrated 26-page bulletin 
“Nonferrous Metals and Alloys.” Con- 
tents cover antimony, aluminum, copper, 
lead, magnesium, tin, and zinc in various 
available forms. Federated Metals Div., 
American Smelting and Refining Co. 


49. PRECISION BALL BEARINGS 

Sixteen-page catalog “Super-Precision 
Ball Bearings” describes bearings design- 
ed for use where high speeds are encoun- 
tered or where precision operations take 
place. Catalog includes data on mounting, 
preloading, lubrication, etc., and tables of 
dimensions and load ratings. Detail 
drawings show typical applications. The 
Fafnir Bearing. Co. 


city, zone and state. Mail the card, No postage is re- 
quired. Requests will be transmitted to the manufac- 
turers by the publishers within twenty-four hours of 
receipt. Manufacturers have invested much time and 
money in printed matter that will be helpful and inter- 
pretive to you. Please respect that by confining your 
requests to items for which you have an actual need. 


50. VIBRATOR DATA 


Essential principles in the design and 
application of vibrators are treated in a 
comprehensive reference book, “Vibrator 
Data Book,” containing 135 pages of text 
and 64 charts and diagrams. Basic 
structures, circuits and characteristics are 
analyzed. © Selection considerations in 
specific problems are discussed and sam- 
ple designs introduced. (There is a nomi- 
nal charge of $1.00 per copy.) P. R. 
Mallory & Co., Inc. 


51. A-C MOTOR DATA 


Catalog sheet provides specifications, 
ratings and performance data of a line of 
single-phase, capacitor-start induction 
motors and polyphase induction motors in 
ratings of 44, 3%, and 1 hp. Eicor, Inc. 


Clip card at perforation—fill in and 











52. PLUG BUTTONS 

Twenty-eight-page revised engineering 
data catalog (Second Edition, Section D) 
contains specification data on standard 
as well as special types of snap-in plug 
buttons used as devices for covering 
punched or drilled holes in various types 
of appliances and equipment. United- 
Carr Fastener Corp. 


53. MERCURY-TYPE CONTROL SWITCHES 

Revised 64-page catalog (No. 600-A) 
contains illustrations, specifications, appli- 
cation data and other details covering an 
extensive line of automatic control de- 
vices, incorporating hermetically sealed 
mercury switches. Mercoid Co. 


54. FASTENER DATA 


Spiral-bound, illustrated 122-page cata- 
log contains specification data on an ex- 
tensive line of bolts, nuts, screws, washers 
and rivets. Information is conveniently 
tabulated and tab-indexed. Sterling Bolt 
Co. 


55. NEW MAGNETIC MATERIALS 
Eight-page engineering bulletin (EBM- 
102) summarizes the characteristics and 
fields of applications of a group of new 
magnetic materials including the alnicos, 
cunico, cunife, indalloy, vectolite and sil- 
manal, The Indiana Steel Products Co. 


56. VARIABLE SPEED A-C DRIVE 


Four-page bulletin (611-C) describes 
construction, principles of operation and 
application of an all-electric a-c adjust- 
able speed unit. Performance graphs are 
included as well as sectional view of the 
unit. Louis Allis Co. 


57. CORROSION RESISTANCE COMPUTER 


Slide-rule type of computer is available 
for determining corrosion resistance of 
thirteen nonferrous and stainless steel al- 
loys in relation to some 142 specific cor- 
rosive agents. Readings are in terms of 
“excellent,” “good,” “fair,” or “not good.” 
The H. M. Harper Co. 


58. PLASTICS DATA 

Twenty-four-page “Simplified Guide to 
Bakelite and Vinylite Plastics” contains 
basic data on properties and applications 
of phenolic, polyethylene, polystyrene, 
and vinyl-type resins. Illustrations show 
many diverse uses. Bakelite Corp. 


59. DIE-PRESSED FORGINGS 

Large-size photographs are used in this 
12-page bulletin (B-9, Second Edition) to 
show typical applications of die-pressed 
forgings in original equipment compon- 
ent parts where unusual, intricate or ir- 
regular shapes are required. Explanatory 
details are provided in the text. The 
American Brass Co. 


60. TIMING MOTORS 


Technical data sheet summarizes basic 
characteristics of d-c motors designed for 
a variety of timing and control applica. 
tions The A. W. Haydon Co. 


61. METAL STAMPINGS 


Facilities for custom-made metal stamp- 
ings in experimental and short production 
runs are described in an illustrated folder 
(M-S). HPL Manufacturing Co. 


62. DIE-CASTING FACILITIES 


Illustrated 16-page catalog (Form No. 
G-137) describes facilities for design and 
production of zinc or aluminum die-cast 
parts. A two-page section is devoted to 
alloy specifications. The Electric Auto- 
Lite Co. 


63. SELF-TAPPING SCREW 

Advantages and application of a self- 
tapping hardened screw are described in 
a six-page leaflet. Illustrations show 
thread-cutting action. Continental Screw 
Co. 


64. PRECISION LIMIT SWITCHES 


Technical data sheets No. 42 and 44A 
contains illustrations, dimensional draw- 
ings and specification data covering in- 
dustrial-type precision limit switches 
featuring sealed housings. Micro Switch, 
A Division of First Industrial Corp. 


65. SMALL HYDRAULIC COUPLINGS 

Twelve-page technical bulletin (No. 
144) gives the operating principles, de- 
sign and performance characteristics, and 
applications of small hydraulic couplings 
designed for % to 80 hp. use. Cut-away 
drawings and dimensional drawings are 
included. Twin Disc Clutch Co., Hydrau- 
lic Div. 


66. CONNECTOR PLUGS 


Bulletin DP-547 contains 24 pages of 
specification and application data on a 
line of rectangular connector units for 
rack and panel use in radio equipment, 
instruments, timers, etc. Cannon Electric 
Development Co. 


67. ELECTRICAL CONTROL EQUIPMENT 


Seventy-page condensed catalog (Digest 
No. 130) provides a comprehensive list- 
ing of the manfacturer’s extensive lines 
of electrical equipment including indus- 
trial safety switches, circuit breakers, 
machine tool panels, motor control de- 
vices, etc. Square D Co. 


68. MERCURY PLUNGER RELAY 


Manufacturers have issued a large two- 
page color insert for their catalog show- 
ing the construction and operating princi- 
ples of their slow-break type of mercury 
plunger relay. The Adams & Westlake 
Co. 


69. ELECTRICAL CONTROL UNITS 


Fifty-page illustrated general catalog 
includes specification data on various 
types of contro] units, such as heavy-duty 
switches, circuit-breakers, manual starters, 
magnetic starters, etc. The Trumbull 
Electric Mfg. Co. 
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Already design engineers have utilized the SB-1 for over 
10,000 circuit-sequence combinations on low-capacity cir- 
cuits up to 20 amperes at 600 volts a-c or d-c. 


A few of the many applications include control switching of 
machine tools, solenoids, motors, circuit breakers, and elec- 
tronic apparatus; and the transfer switching of meters and 
instruments, 


For example, the SB-1 is exceptionally suitable for cur- 
rent-transfer applications because of its high current-carry- 
ing capacity. Also, design engineers have found the 
“overlapping sequence” and “‘make-before-break”’ 
features particularly desirable. 


It's easy to select and order the SB-1 switch to solve your 
particular application problem... 


WRITE YOUR OWN TICKET... 


HANDLES A variety of attractive switch handles in fixed 
pistol grip, oval, radial, round, and knobbed styles as well 
as removable oval handles and key locks are available. 
Choose the handle you desire and specify the engraving on 
the escutcheon plate. 


HOUSINGS SB-1 switches are available with water- 
tight, dust-tight, oil-immersed, fabricated-metal, or explo- 
sion-proof housings. Select the housing that fits your 
installation problem. 


CONTACTS Determine the contact sequence from your 
circuit and check them off on a contact diagram. (See 
example.) 


Your nearest G-E sales representative will be glad to 
assist you in the proper selection of an SB-1 control and 
transfer switch to solve your particular circuit-sequence 
problem. Also, ask him for a copy of GEA-4746 which gives 
additional information about the all-purpose SB-1, or write 
to Apparatus Dept., General Electric, Schenectady 5, N. Y. 


Approximately 
one-half 
actuol size. 


Here's the circuit—An ammeter transfer switch. Contacts of the all-pur- 
pose SB-1 are shown within the colored rectangle 
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This contact diagram provided an easy way to specify the exact circuit- 
sequence combination needed for the above application 


SB-1's—neat, compact, matched to the job—on the completed switchgear 
panel for a large central station installation 
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Assured, when you ask 
counsel of Lovejoy on 
your kind of service. 


LOVEJOY L-R 


Flexible Couplings 

@ ibl L. 

Non-Lubricated 
Lovejoy specializes on adaptation of 
couplings to the particular conditions 
under which the couplings are to be 
used. There are many points—as in 
the different cushion materials for re- 
quirements of various industries. Cor- 
rection of misalignment, take-up of 
shock and vibration are basic—but for 
all essential factors, come to Lovejoy. 


Send for complete Catalog and 
Selector Charts 


LOVEJOY Flexible 
CONCEIVABLE DUTY, Coupling Company 


to 2500 H.P. 5049 W. LAKE ST. ‘CHICAGO 44, ILL. 
Also mfrs. of Lovejoy-IDEAL Variable Speed Transmissions. 





Type “C”’ 
Pat. and Pats. Pend. 


A COMPLETE LINE OF 
COUPLINGS FOR EVERY 





WEST VIRGINIA PULP & PAPER COMPANY 


Fl nue. New Y k N.Y E. Wacker Drive. Chicago. | 








Compact Designs Result from 
Printed-Circuit Components 
(Continued from page 116) 





ponent circuits is in the Solo-pak hearing aid developed 
and manufactured by the Allen-Howe Electronics Cor- 
poration of Peabody, Mass. As embodied in the hear- 
ing device, the printed circuit offers several important 
advantages. One is that it assures more dependable 
operation. It will more than withstand the roughest 
treatment its user can possibly give it, in the opinion 
of the engineers who designed it. 

However, the device reduces servicing in the remote 
event it is needed, to a simple process that can he 
mastered quickly by even a non-technical individual. 
The hearing-aid consultant who fitted it can get it back 
into order in jig-time simply by inserting, or plugging 
in, an entirely new amplifier circuit or an easy-to- 
replace vacuum tube or battery. 

Another advantage is that the printed-circuit ampli- 
fier has been shown by a series of tests to have a 
superior power-gain characteristic over the best of 
conventionally-wired and assembled hearing devices. 
With 1-millivolt input, the new amplifier delivers an 
output of 1.3 volts, while the best of the ordinar 
hearing-aid amplifiers delivers only 1 volt output 
with 1 millivolt input. 

This is attributable, at least in part, to the mass of 
standard components being packed into small space in 
the ordinary hearing-aid device so that coupling is 
introduced between output and input, with a degen 
erating effect. On the other hand, the clean arrange 
ment of wiring and the proper spacing of components 
in the printed circuit reduce coupling to a minimum. 

Incidentally, the Allen-Howe product has other inter- 
esting and unusual features. It is built with plug-in 
connection for any one of several kinds of receivers. 
including the crystal, magnetic air-conduction and 
magnetic bone-conduction types. The consultant en 
gaged in fitting an individual with a new hearing aid 
thus has at his disposal various combinations of equip 
ment, suitable for varying degrees and types of deaf 
ness. The new hearing aid incorporates within its case 
a midget mercury-type A-battery for filament-heating. 
Such a battery supplies current at an almost flat and 
constant rate right up to the point of exhaustion. 
With high-power tubes in the circuit, the battery’s life 
is approximately 50 hr and with regular tubes, about 
75 hr. The B-battery is a 2214-volt unit measuring 
134 x1lx %&@ in. 

Other products in which the printed-circuit com 
ponents have been used are a stethoscope, a pocket 
signal chaser or tracer, and a pocket transceiver. 





World Electric Power Sources 


The availability of a new printing of the “World Direct 


of Electric Current Characteristics” by E. S. Moore has bee! 


announced. 


The compilation was first published in 1940 and contains | 
following information: (1) two pages of general information: 
(2) translations of 32 electrical terms into Spanish, Fre 
and German; (3) cycles, voltages, currents and plant capaci!'« 


of the principal cities. of approximately 125 countries. 

Regarding the availability of this. book, which contains 
proximately 60 pages, readers should address the author 
1806 Pine St., St. Louis 3, Mo. 
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Selenium Rectifiers 


FROM MILLIWATTS TO KILOWATTS 


YOUR ASSURANCE OF TIME-TESTED PERFORMANCE 


THE THINGS YOU WANT most in a rectifier — 
lasting performance and dependability — can 
neither be seen nor accurately measured. But 
they can be identified. . .by the familiar ““FTR” 
trademark. Why? Because Federal was the first 
manufacturer of Selenium Rectifiers in this 
country— because Federal has pioneered every 
major advance in their design and construction 
—and because, for over 9 years, Federal Sel- 
enium Rectifiers have continued to set the 
industry’s standards for performance, economy, 
and long service life. 


Whether your product uses DC by the milliam- 
pere—or by hundreds of amperes—there’s a 
Federal Selenium Rectifier that’s right for the 
job. For example: The “postage-stamp size”’ 
rectifier shown above delivers 5 milliamperes at 
2,000 volts DC... while the large 48-plate three- 
phase stack furnishes up to 200 amperes at 30 
volts DC, or 25 amperes at 240 volts DC. Both 
have one thing in common — the traditional 
Federal quality and dependability. Write today 
for information on the rectifier for your power- 
conversion requirements. Dept. F416, 


Federal Telephone and Radio Corporation 


SELENIUM and INTELIN DIVISION, 1000 Passaic Ave., East Newark, New Jersey 


KEEPING FEDERAL YEARS AWEAD...is IT&T’s world-wide . 
research and engineering organization, of which the Federal 


Telecommunication Laboratories, Nutley, N. J., is a unit. In Canada: Federal Electric Manufacturing Company, Lid., Montreal, P. Q- 


Export Distributors: International Standard Electric Corp. 67 Broad St., N. Y. 
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NON-CORROSIVE 


Screw Machine 


Pants 


MADE TO CLOSE TOLERANCES 


© your assemblies call for 

non-corrosive fastening de- 
vices or screw machine parts 
made to close tolerances? All- 
metal has the “know how” and 
facilities to make such items ac- 
curately and economically, and 
to deliver them prompily. We 
have equipment for tapping. 
slotting. reaming, turning, stamp- 
ing. broaching, drilling, thread- 
ing and centerless grinding .. . 
and we work not only with stain- 
less steel, but with monel, ever- 
dur, duralumin, brass, or other 
non-corrosive alloys. Write, wire 
or ‘phone for our quotation. 


Allmetal Screw Products Co., Inc. 
33 Greene St., New York 13, N. Y. 


Send for 
FREE CATALOG 


This new, 83-page catalog helps 
you select the correct size and 
type of non-corrosive fastening 
device for any particular job. 
includes stock sizes, typical spe- 
cials, engineering data, etc. 
Make request on company letter- 
head, please. Write to Dept. EL. 


YOU CAN GET 
THEM FROM 
me BE cd | ee 


@ ALL TYPES 
e ALL SIZES 
Nee we 


We'll design 
Athem for you 
or make them 
exactly to your 
specifications 


pre ae 
: 


Writé, 7 Wine or Phoue 


2100 N. MAJOR AVE., CHICAGO, ILL. 
Telephone BERkshire 6464 


Cotton Fiber Length Meter Built 
Around Three Photocells 


(Continued from page 101) 


made to vary, not linearly, but as necessary to make 
the Fibrograph draw a straight line with the above 
standard. 

Since it was desirable to mount the balancing light 
bulb directly on the card carrier to eliminate the 
effect of back-lash in the hand wheel mechanism, and 


Light received -Z or F” 


L-Kl-lW+rVad?)- 


Number of fibres ——> 
Distance of balancing light ——> 


Fig. 7—Graphs illustrating differences in reaction of 
phototubes to light varying according to two different 
equations which are shown. These represent the 
fluorescent test lamp F the light from which reach- 
ing phototubes B is varied by the movement of the 
cotton sample, and the incandescent balancing lamp 
I which affects phototube R according to the solid- 
angle law. The discrepancy between the curves shown 
here is corrected by the cam visible in Figs. 4 and 9. 


since the card carrier must move linearly for the 
fibrogram to be correct, the adjustable cam called for 
an ingenious mechanical arrangement. This arrange- 
ment can be seen in Figs. 4 and 9, and consists of a 
sliding mount for the balancing phototube itself. The 
socket for the phototube is mounted on the slide, 
along with the diffusing screen, and is connected by 
flexible wiring to the rest of the circuit. The slide is 
biased in a direction away from the small balancing 
lamp by a spring and rests against a bell-crank lever 
whose other end in turn can be seen to rest against a 
cam surface attached to the card carrier. The cam is 
held to the card carrier by two screws in slotted holes 
so that it can not only be moved back and forth for 
adjustment, but can be readily replaced by a different 
cam for analyzing other materials. In addition, the 
point at which the sliding phototube holder rests 
against the bell crank is adjustable, so that the effect 
of the cam may be multiplied to a greater or lesser 
value as required. Thus, as the card carrier is moved, 
the cam attached to it raises and lowers the bell crank, 
moving the phototube as required always to give the 
correct distance between the balancing bulb and tube. 
The cam surface itself was calculated as the difference 
between two curves of the types shown in Fig. 7 and 
final corrections to the calibration are made as de- 
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“PEERLESS REGISTERED” 


T.M. REG. U. S. PAT. OFF. 


You need not pick Peerless 
“off a shelf” for original 
More than 


motors 
equipment installations. : 
90% of all Peerless motors produce 


are manufactured to meet the specific 
operating requirements of the equip- 


ment with which they are to be used. 


s mo- 
This is one reason why Peerles 


ipment. 
tors are registered—before ship 


The registration re 
cu 
to both you and your 
the Peerless motor has been properly 
designed for the 


give best possible 
long, satisfactory service. 


THE PEERLESS ELECTRIC COMPANY 
Manufacturers of Oe Ye Motors for 
" More 50 Years 
ital Direct Current 
See WARREN, OHIO 


cord is assurance 


stomer that 


equipment so as to 
performance and 





| | scribed above. to obtain a straight line on the card. 


Since cotton samples with all the fibers of equal 
length are not readily obtainable, linen-embossed 
cellophane is used in the calibration of the fibrograph. 

| This material, when used in packs made up of thin 
sheets and removed a sheet at a time was found to 
cause the light to vary in a manner approximately 
| that which would be expected of uniform cotton. A 
| more permanent standard, and one which would not 
| be so subject to variations due to humidity and other 


ength 
ers -- 
over %1n. 


Mean | 


-- of Fib 





Number of fibers 


Fig. 8—Reproduction of curves obtained with a 

properly calibrated instrument. Mean length of 

fibers over \%4 in. is obtained by extending tangent 
from curve at \%4-in. point. 


| factors, is ground or frosted glass. However, this has 


the disadvantage of appreciable thickness, so that the 
number of sheets that can be inserted between lenses 
are limited. Accurate calibration is dependent upon 
keeping the cellophane clean and at a specified humid- 
ity—otherwise its optical properties will vary from 


| that of cotton and an instrument calibrated to draw 


a straight line as the cellophane is removed sheet by 
sheet. will not necessarily give correct readings of 
mean length of cotton fiber. However, tests have 
shown that, once the calibration is correctly made, 
almost identical fibrograms can be taken for any 


|| number of samples of the same cotton, and such im- 
|| portant dimensions as the upper-half mean length can 


be determined accurately and consistently to the hun- 
dredth of an inch. 

It must be apparent by now that accuracy and ad- 
justability were by far the most important considera- 
tions in this re-design project. However, factors of 
convenience and appearance were not overlooked. 
Both the back and front covers are made easily re- 


movable for ready access to replace tubes and light 


bulbs, even though all critical electrical components 


_are operated well below rating for long life. The 


instruments are checked in test with a spare balancing 


| light bulb and this is included in a handy clip on the 


front panel (Fig. 9). The lighthouse assembly is so 
mounted that it can be swung up to allow access for 


cleaning the lens surfaces, or to place and remove the 
cotton. Hardened stops assure that the lighthouse 
always returns to its original position and that the 
lenses are parallel. A spring clip holds the card against 
stops and an automatic release mechanism on the pen 
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/<wuly Cots Slashed 2% 


64 SPEED NUTS on each 
“Electro” Cigarette Vending 
Machine Boost Production 
and Feduce Assembly Costs. 


Push-on type SPEED NUTS are used over die cast studs 
as shown at left, to attach medallion and delivery com- 
partment bezel, and for other fastening jobs not visible 
in photo. C7000 flat type SPEED NUTS are used to 
attoch hinges fo top cover, bottom frame and doors. 


TINNERMAN PRODUCTS, INC. 


In Canada: Wallace Barnes Co., Ltd., Hamilton, Ontario 
In England: Simmonds Aeracessories, Ltd., London 


Speeds 


MORE THAN 4000 
FAS TEST 


DECEMBER 1947 


Mr. M. Caruso, President of C-Eight Labora- 
tories, Newark, New Jersey, has this to say 
about SPEED NUTS: 


“Further experiments increased the use of 
SPEED NUTS in assembling our “Electro” All- 
Electrical Cigarette Vending Machine. Since 
this change over, a study of our costs reveals 
a saving up to 25%. We feel sure that more 
and more Tinnerman fasteners will be used 
on our equipment and will set a standard of 
quality and perfection for the ultimate user.” 


We're sure we can help you produce a 
better product at lower cost. Write us about 
your assembly problem today. 


© 2042 Fulton Road, Cleveland 13, Ohio 


In France: Aerocessoires Simmonds, S.A., Paris 
in Australia: Simmonds Aerocessories, Pty. Ltd., Melbourne 


a / | i 
PATENTED Trode Mork Reg. U.S. Pat. Off. 
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See SCOVILL! 


FOR PHILLIPS 


=. 


Wosher permanently fastened 
on. yet free to rotate. Easier 
faster driving. No fumbled, lost 
or forgotten washers. Matching 
finish onboth parts. Easier order 


ing and balanced inventories 


MCh - Me a ttt ete 
tae. ae Se a ee 
a tae teen 
lt | 2 
ceptional driver life. Ordinary 


screw-driver may also be used 


Increase assembly speed up to 
50% Cut down injuries to 
workers with no burrs, no skids 
Reduce production costs. Reduce 
rejects! Improve product appear- 
ance! Go modern with Phillips! 


Scovill is expert in cold-forging 
unusual special fastenings, such 
as the one shown. Scovill de- 
signing ability, engineering skill, 
a Ml a et ha tala 


for customers. Consult Scovill 


Look at the fastenings you're now using—and 
see if they're the best for the job. Get better 


results—at less cost—with modern fastenings. 


If you use fastenings in large quantities, it will 
pay you to find out what Scovill can do for 
you. Fill out and mail the coupon below—now! 


QUALITY FASTENERS 
FOR 
QUANTITY CUSTOMERS 


=a 


carrier provides for drawing the vertical and hori 
zontal axes necessary for analysis of the curve. The 
potentiometer knobs and circuit switches are mounted 
for easy access on the sloping front panel, and an 
indicating bull’s-eye is provided to signal whether or 
not the scanning fluorescent lamp is on. The gal- 
vanometer light is directed to a viewing screen set in 
the front of the instrument. Stainless steel and other 
corrosion-resistant materials are used liberally, due to 
the fact that most textile laboratories are held at a 
relatively high humidity, and a flat black paint is 
applied wherever parts might reflect stray light into 
the optical system. 

Due to the large number of adjustments which have 
been provided for calibration, manufacturing problems 
in the electronic Fibrograph have been virtually elimi- 
nated. An exception must be made, however, in the 
case of the small bulb for the balancing light. Com- 
mercially available lamps were found to vary in fila- 
ment location and in the lens-effect of the envelope, 
so that the variation in illumination with distance 
did not always follow the theoretical formula, espe- 
cially at close range. It was found necessary to set 
up a test fixture and select two bulbs for each instru- 
ment. The instrument is then calibrated with one of 
the bulbs, checked with the other, and the second is 
included as a spare. Since the voltage on the lamp is 
held low by resistor Rs (Fig. 5) these two bulbs give 
satisfactorily long life. 

The Fibrograph has already proven itself a useful 
instrument in the economy and research of the South, 
and the electronic improvements in the new model 
have removed the barriers to quantity manufacture. 
Early reports on the instruments shipped indicate 
ready acceptance by the cotton industry—yet there 
are many improvements which can be made. The 
human element is still a big factor, as the skill of the 
operator plays a large part in the results obtained. 
The next step might be in the direction of a com- 
pletely automatic analyzer, mechanically reporting the 
significant data, or it might be in the direction of a 
simplified spot tester. As with all developments, its 
future will be largely dictated by the varied uses 
which are found for it. 


* © Certification of Appliances 
Planned in Great Britain 

Several British publications have recently presented 
accounts of plans for a new testing and certification 
program for domestic electrical appliances. The pro- 
gram will be concerned only with safety and, after an 
initial period in which new specifications will be de- 


veloped, a certification mark or label may be applied. 

Sn. ~ RING COM The plan in general is analogous to that of labeling by 
Us OviLL MANew PRODUCTS ss Underwriters’ Laboratories in this country as evidence 
' WATERVILLE or. of conformity with safety standards. There is this 
difference, however—while in the United States cer- 
tification of this kind is entirely a function of com- 
mercial interests, in Great Britain it becomes in con- 
siderable measure a function of government. The 
British Standards Institution, a government agency, 
will sponsor the specifications. The Institution and the 
British Electrical Development Association have set up 
a joint committee to work out policy and plans. 
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Aevus Why:- 


Most users, to make sure that they get the right tubing for a particular job, run 
tests on the various extruded tubings available to find out whether they are 
suitable. For some applications, heat resistance is of primary importance. For 
others, it may be tensile strength, high dielectric, oil resistance, low moisture 
absorption, or a combination. 

Before Natvar #400 was available, it was often the practice to stock several 
different types of special purpose tubings. This is no longer necessary. Test 
reports show that Natvar #400 is able to hold its own on practically every 
count for which a special purpose tubing might be considered. 











One of the largest electrical manufacturers reports : 


This tubing has been used in radio transformer con- 
struction here at for some time, and it has been 
found satisfactory ... A comparison of our results with 
those of the supplier is very favorable ... One 
peculiar characteristic of this material is the manner 
in which it behaves after immersion in hot transformer 
oil. A sample before immersion gave a tensile strength 
of 4140 psi, and after immersion a tensile strength of 
6890 psi. ... The sag test which was conducted in this 
investigation was more severe than is usually conducted 
on materials of this type. Nevertheless, this tubing 
performed remarkably well under these conditions ... A 
copy of this report is being sent to the various 
division engineers for review. 


















Another large electrical manufacturer reports : 


MATERIAL TESTED: #400 Natvar Tubing, Flexible 
Extruded Vinyl. 

Effect of Heat: Like any other plastic, this material 
softens 7 heating, but at 125° C. it does not flow 
or sag. t remains unaltered, except for darkening, 
after a week in the drying oven. 

Effect of Oil: In oil at 100° C., the tubing does not 
swell, soften, dissolve or harden. It remains 
unchanged except for a change in color. 

Effect of Compound Treatment: The tubing flatted 

out due to heat, but was still pliable when removed. 
It is satisfactory for this application. 

Dielectric Strength: Dielectric Puncture Tests, using 
a metal rod as inner electrode, and copper ribbon as 
outer electrode, gave the following results (tested in 
oil at room temperature): 
















Short Time Step-by-Step 
As received 19,000 v=725 v/mil 17,600 v=691 v/mil 





Dried 2 days @125°C 19,000 v=744 v/mil 16,800 v=667 v/mil 
Dried 3 days @125°C 26,000 v=1023 v/mil 19,400 v=723 v/mil 
plus 24 d. in 
oil : 100°C 
Underwriters’ Laboratories limitations permit wide use. Natvar #400 is now 
available for immediate shipment in most sizes, either from your wholesaler’s 
stock or from our own. Write, wire or phone us your requirements. 
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More and More Users of Extruded Vinyl Tubing 
are STANDARDIZING on 


NATVAR *400 





Excerpts from the E.T.L. report covering tests 
made on Natvar No. 400 in accordance with 
A.S.T.M. Standards. 


DIELECTRIC STRENGTH—A.S.T.M. D350-43 
Average volts per mil: At 28°C—1090 
At 85°C— 700 
Wall thickness: .0235” 


DIELECTRIC CONSTANT AND POWER FACTOR 
Dielectric constant at 29°C and relative humidity 60% 
At 60 cycles: 5 
At 1 megacycle: 4.35 
Power Factor: At 60 cycles: .056 
At 1 megacycle: .064 


ARC RESISTANCE—A.S.T.M. D495-42 
Average—135 seconds 


OIL RESISTANCE—A.S.T.M. D295-43T 
“*Turbol 10°* at 105°C was used. After 15 minutes im- 
mersion there was no ae change in the tubing. 
After 24 and 48 hours there was no sign of change in 
the tubing. Three separate tests were made. 


HEAT ENDURANCE—A.S.T.M. D350-43 


After 7 days at 125°C the tubing did not crack of 
otherwise fail when bent 180° around a 3/16” mandrel. 


TENSILE STRENGTH AND ELONGATION 


At 200% elongation: Average 1980 Ibs. per sq. in 
At Maximum: Average 2870 Ibs. per sq. in. 
Total elongation: 350% 


LOW TFMPERATURE FLEXIBILITY 


After 3 hrs. at minus 30°F specimens were bent 
around a mandrel 5/16” in diameter. There was 
no sign of cracking or other failure. 


FLAME Ked5iS FLANCE—D3550-45 
Burned about ¥% in. in 10 to 15 seconds and then went 
out. Three tests were made. 


EFFECT OF CHEMICALS 
Effect of 7 days ummersion in solvents at room tem 
perature ; average of 3 tests in each solvent 
7 ; Change in dimensions 
Change in weight Per cent of dimensions 
Per cent of of specimen as received 
Solvent weight of speci- tside 
men as received Length diameter Thickness 
5 per cent 
sulfuric acid + 0.41 none none none 
l per cent 
potassium 
hydroxide + 0.83 none none none 
Petroleum + 6.62 +2.6 none none 
Ethyl Alcohol + 1.66 none none none 


Benzol +21.9 +66 +109 —24.0 


WATER ABSORPTION 
_ Average of 5 tests 

Water absorption, per cent by weight of dry 
specimen 0.63 
Soluble matter, per cent by weight of dry specimen 0.01 

Total water absorption, per cent by weight of dry 
specimen 0.64 
Change in dimensions: in length none 
in outside diameter none 
in thickness none 
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This Welco motor 
wears Gogoles 


Heavy dust and abrasive grit call for gog- 
gles and masks to protect the humans that 
work on them. The vital parts of an elec- 
tric motor require protection too. This 
special Welco Torque Motor is enclosed 
and fan cooled. It can be used in heavy 
concentrations of dust, such as are often 
present in foundries, textile and chemical 
industries. 


This is just one example of Welco special 
motor engineering. Wherever the power 
job or the conditions are tougher than ordi- 
nary, callon Welco. We go to work where 
standard motors leave off. 


B. A. WESCHE ELECTRIC CO. 


Cincinnati 10, Ohio 


1626-18 Vine Street 
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Ultra Sensitive Control Relays 
of Instrument Type 
(Continued from page 78) 


ever, it is possible to meet requirements for repetitive 
response up to about 10 contact-making cycles pe: 
second. a 

The fact that the magnetic-contact relay makes con 
tact at a calibrated value but does not break contact 
with a subsequent decrease in the actuating energ) 
below this level is a less serious limitation than it may 
appear initially. For example, where the sensitivity 
requirements are more extreme than a sensitive make- 
and-break relay can reliably cope with, two magnetic- 
contact relays, one set to make contact on the energy 
increase and one set to close on the subsequent de- 
crease, can be incorporated in the circuit, if need be. 
to perform the same functions. This is the system 
used in the type of illumination-control relay illus- 
trated in Fig.-5. A double fixed-contact relay with 
automatic solenoid re-set is also available for related 
applications where it is desired to make contact on 
increasing and decreasing values at either side of 
a normal open-circuit zone. 


SPECIFIC APPLICATIONS 


Perhaps the best evidence that the scope of applica- 
tion for magnetic-contact relays has not been seriously 
limited by the need for re-set is supplied by present 
commercial units. The specific methods of re-set now 
being employed on one or more types of automatic- 
response devices in the fields previously described 
will serve this purpose. 

Gas Detector—Re-set manually after an alarm is 
sounded. Here manual re-set is desirable as a means 
of establishing responsibility. Silencing the alarm is 
possible only when gas concentration has returned to 
a safe level; otherwise the relay immediately recloses 
to continue it. (Fig. 8.) 

Fire Detector—Re-set by remote push-button con- 
trolling solenoid, after smoke conditions have been 
returned to normal. Relay cannot be directly re-set, 
being located in a locked cabinet. 

Airway Photo-electric Control—Re-set automatical- 
ly by motor-driven lever which also operates a 30- 
ampere mercury contactor. 

Automatic Weighing—Re-set manually by same 
push button which initiates opening of valves or 
otherwise starts flow. Other units go through filling 
or emptying cycles automatically using automatic 
re-set. 

In view of the large numbers of readers who may 
have served the armed forces it may be of interest to 
list briefly a few wartime uses of ultra-sensitive relays 
and associated apparatus. They may suggest new 
applications where not at present indicated. 

Camouflage by controlled illumination so arranged 
that stepless lighting maintained a level equal to the 
background and prevented silhouetting. Two photo- 
cells, one observing the background and the other 
the camouflaged object, were differentially connected, 
the output being fed to a sensitive magnetic contact 
relay which controlled a follow-up mechanism. 

Time Delay Bomb equipped internally with a photo- 
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Lewd Cv PLSWUAS 


TRADE MAPK BFGISTERED US PATENT OFFICE 


The phone and the plane put us next door to your plant. When 
you need custom made technical ceramics in a hurry, reach for 
your phone and see how quickly we can serve you. 

We can now handle a limited number of rush orders for die 
pressed, extruded and machined AlSiMag. 

For 46 years we have had an enviable trade reputation for 
delivering ‘‘What you want, when you want it."’ The war ime 
proved our ability to give you what you want. But it damaged 
our reputation for ‘When you want it.” 

We are fighting hard to regain that reputation. Expansion has 
been continuous. We now have, we believe, the world's largest, 
best equipped and best manned plant devoted exclusively to the 
manufacture of custom made steatite ceramics. Phone, wire cr 
write and see how well and how quickly we can serve you. 


46TH YEAR Oo F CER AMEC teeaoegeresg ni P 


AMERICAN LAVA CORPORATION 


CHATTANOOGA 5, TENNESSEE 


SALES OFFICES: ST. LOUIS, MO., 1123 Washington Ave., Tel: Garfield 4959 ¢ CAMBRIDGE, MASS., 38-B Brattle St., Tel: Kiskiand 4498 ¢ PHILADELPHIA, PENNA. 1649 N. Broad St., Tel: Stevenson 4-2823 
NEWARK. N 571 Broad St.. Tel; Mitchell 2-8159 @ CHICAGO, 9 S. Clinton St., Tel: Central 1721 ¢ SAN FRANCISCO, 163 2nd. St., Tel: Douglas 2464 e LOS ANGELES, 324 N. San Pedro St., Tel: Mutual 9076 
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Your future 


What does this mean to you as a 
prospective plastics buyer? 


It means that you can rely on 
WATERTOWN'S thirty-five years 
of practical experience to serve 
your plastic needs perfectly. Our 
trained personnel, modern press 
and laboratory equipment, and 
general ‘know-how’ has served the 
nation’s industries for a generation 
and has equipped us to handle a// 
plastic problems economically and 
thoroughly. 


With this background, the success 
of your plastic products is assured. 


THE WATERTOWN MANUFACTURING COMPANY 
700 ECHO LAKE ROAD WATERTOWN, CONN. 
New York Cleveland Detroit Chicago Milwaukee 


NAME AS OLD AS THE PLASTICS INDUSTRY 





cell arranged to receive light if enemy bomb squad 
attempted to reach the mechanism before the time 
delay period elapsed. The slightest amount of day. 
light or artificial light closed the relay contact and 
detonated the bomb. 

Sun Compass for tanks, especially if used in desert 
warfare. Consisted of two cells arranged differential. 
ly, the output feeding an indicator calibrated in 
“degrees off course,” both right and left. By adding 
a magnetic-contact relay system the device became 
an automatic compass. 

Target Seeker “eyes” and associated sensitive re- 
lays were employed in an interesting manner in a 
device intended to permit a bomb to seek, or more 
correctly, follow its target. This project involved the 
development of a four-eyed photocell and relay chain 
to be fitted into the head of a bomb and arranged 
so the bomb would seek and follow its target until 
physical contact occurred; then, of course, the detona- 
tion followed. The seeker had an eye consisting of 
four photocells mounted in an optical system arranged 
so that the eye actually views the target and centers 
on it and then by means of a chain of ultra-sensitive 
and power relays, and motors, guiding fins were 
actuated to direct the bomb to the center of the target. 
The seeker bombs, if equipped with wings, would 
glide onto a moving or stationary target, when re- 
leased, from five or ten miles away. Seekers without 
wings could be dropped over a target that was mov- 
ing, such as a ship or train, and they then guided 
their downward flight to compensate for wind, zig- 
zagging of the target, etc., and finally hit the target 
dead-center. 

Smoke Detectors for aircraft and shipboard use. 
Fire at sea and in the air can be more deadly than 
any storm. To be safely controlled it should be de- 
tected before it bursts into active flame. Smoke de- 
tectors are the answer. They consist basically of two 
or more photocells, a sensitive relay, and lamps, bells, 
etc. The photocells watch vigilantly and continuously 
and signal the most minute amount of smoke while 
the fire is still smoldering. These devices have now 
become perfected to a point where the smoke from one 
paper match is sufficient to start the gong on a ship- 
board fire-detector; one cigarette burning will set off 
the aircraft type. 


SENSITIVE RELAYS IN MAGNETIC MINES 


Magnetic Mines. Details of these remarkable de- 
vices are still classified and disclosure of details of 
operation or construction is prohibited. It can be 
said, however, that naval mines were developed to 
a point where they can be planted by surface ships, 
submarines, or by a plane soaring to 10,000 ft.; 
they can explode under the bow or stern of a ship; 
they can “lift” a ship enough to break or crack it 
in two; they can detect a ship of any desired size 
over as large an area as the explosion will be effec- 
tive; they can permit certain ships to pass; and they 
can count so as to sink the first ship to pass by. 
or the second, or sixth, etc., and they can be pre-set 
to be “alive” for a given period of hours or days or 
months and to become “dead” exactly when desired, 
Also if anything or everything in the mechanism 
goes wrong, the mine dies or “sterilizes” itself at a 


ELECTRICAL MANUFACTURING 








packs your product with the proved sales- 
appeal of a hammered-metal-like finish... 
reduces rejects...helps finishers stay out 
of trouble because it’s so simple to use 


GS; you're looking for a finish that’s easy to apply, yet 


gives your product that “look” that appeals to buyers — 
Hammertone is your answer. 
Available in practically all colors, Hammertone can be 
sprayed on either metals, wood or plastics with equal success. 
It bakes or air dries to a tough, smooth finish with the 
striking appearance of hammered metal. Weld marks and small 
surface defects are hidden by Hammertone, which — in 
addition to its uniform results in application — reduces 
rejects to a minimum. 
For further information, write for Technical Data Bulletin #115 


or ask your M&W representative. Color card is available. 


PIONEERS 
IN PROTECTION 


NEWARK 4, 
N JERSEY 
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A 
i nck ais ¢ MOTOR, 
yo! A @ You can’t ‘grease 


’em wrong! That’s because 
Reliance Series C Motors are 
designed and precision built 
to eliminate lubrication wor- 
ries. On the majority of appli- 
cations these factory-lubricated 
motors perform dependably 
for years without additional lu- 
brication. In cases where con- 
: ditions make occasional 
eee MH attention necessary—or if 
it is your practice to lubri- 
cate at regular intervals—over- 
greasing or undergreasing can 
make no difference. 
Write today for Bulletin C-118 
which tells how Reliance Series 
C Motors can end your lubri- 
cation worries! 


RELIANCE ELECTRIC & ENGINEERING CO. 


1054 IVANHOE ROAD ° CLEVELAND 10, OHIO 












Sates Representatives ta Principal Cities 





™. EW the MULTI-PURPOSE 
ELECTRAN STEP-DOWN 
TRANSFORMER 


ONE TRANSFORMER OR 
THREE — OPERATES FROM 
230 and/or 460 V. LINES 


1. Permits use of combination 
power and light circuits—one 
entrance service—one meter— 
one central conduit to run. 


2. Allows maximum power dis- 
tribution on minimum sizes of 
wiring — smaller conduit runs 
result in installation cost savings. 





3. Old installations can be made to handle greater loads by 
increasing voltages at the distribution panel and installing 
step-down transformers at machines or other power take-off 
points. 


4. Permits 115/230 volt single phase lighting circuits to be 
operated direct from 3 phase 460 volt mains. 


5. Results in savings when power is bought at higher voltages 
—less copper line loss is experienced. 


WRITE FOR BULLETIN 


EtectrAN Mee. Co. 


> 


4583 ELSTON AVENUE CHICAGO 30, ILL. 
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certain predetermined time. 

The Weston Sensitrol relay used in magnetic mines 
had to be designed for transportation, as a part of 
the bomb, in the bomb rack of an airplane over long 
distances at temperatures as low as —100 F and as 
high as +130 F, being dropped with only a very 
small parachute from heights up to 10,000 ft, smack- 
ing the water, hitting the rock or coral under water, 
ending up facing in any position, and then function 
properly and accurately on the few microamperes or 
less created by the changing field as the enemy ship 
moves near. 

Ultra-sensitive relays were not war-born but their 
use greatly advanced during the war years. One or 
more may be found in nearly every battleship, sub- 
marine, landing boat, and pressurized bomber; in 


Fig. 11—Model 813 Sensi- 
trol relay, smallest of the 
line, weighing 3.5 oz, and 
measuring 1.5 x 2.1 in., 
with 1.3-in. projection 
from panel. Capacity of 
contacts, 50  wmilliamp. 
Manual re-set. 


blind-landing truck transmitters, in long distance tele- 
phone lines (illustrated in the photograph at the head 
of this article), television circuits, and in most indus- 
trial plants, etc. 

The Sensitrol relay (type N) shown in Fig. 9 is 
similar to that which was used in harbor magnetic 
mines. It will stand a shock of 150 g, it can operate 
on 144 microampere or 14 millivolt, and handle 10 
watts at 120 volts through its contacts. It detected 
enemy ships during the war. Now it can detect tramp 
iron, automobiles at crossings to operate the traffic 
signals, or at garage doors to open the doors, it can 
light signs along a highway as cars approach. It 
can signal or control temperature changes, detect 
minute variations of unbalance in a Wheatstone 
bridge, etc. 

The Sensitrol relay (standard type) shown in Fig. 
10 is similar to that which was used in naval mines 
to detect enemy ships and in the pressurized cabins 
of the B-29 and other bombers to detect as low as 
0.01 per cent of carbon monoxide gas and warn the 
crew of danger, and to detect hydrogen gas in sub- 
marines and prevent possibilities of explosion, etc. 
It will stand 350 g, it can operate on 1 microampere 
or 2 millivolts and handle 5 watts at 120 volts through 
its contacts. 

Fig. 11 shows the smallest Sensitrol relay, weigh- 
ing only 314 oz. This will operate on 2 microamperes 
and handle 10 watts at 120 volts on its contacts. This 
relay will stand 500 g and was used in aircraft in 
smoke detectors, in depth charges, etc., during the 
war. It now lends itself readily to many alarm and 
control uses, especially where extreme compactness, 
light weight and sturdiness is important. 
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GREGORY MOTOR 








Above: Diagramatic sketch shows appli- 
cation of simplified display animation 
provided by electro-pendulum motors of 
Gregory Motors, Inc., Brooklyn, N.Y. 















Remember these 
ADVANTAGES A foremost feature of the new Gregory Electro- Pendulum Motor for moving 
displays is carefree, long-run service with safety. Operating at a rate up to two 
cycles per second, each cycle requires a full “‘make” and “break’”’ switching 
action. Twice every second, hour after hour, day after day the action is 
continuous. This demands a switch just as dependable, just as long-lived as 
every other element in the Gregory Motor. 






@ Ease of Actuation . . . balanced, 
ond light in weight, Con-tac-tors 





operate with little energy. 









@ Positive Contact . . . Honeywell To meet this rugged requirement, Gregory designers selected Honeywell 
switches are sealed against dust, Mercury Switches. Light and compact, Honeywell switches are easily adapted 
gases, corrosion. No danger of to small spaces and unusual mountings. Only a minimum of energy is required 
arcing or fouled points. for actuation and some models are operated by a tilt of less than one degree. 






Fouled points cannot occur because contact is made within a vapor-proof 
glass tube. And with fewer moving parts, no complicated mechanisms 
or assemblies, dependable, trouble-free performance is assured. 
For your switching needs, Honeywell Mercury Switches may offer greater 
@ Voriety of Types . . . means wide latitude in design, improved performance or greater economy. Write for 
range of applications, increased the Mercury Switch catalog or the services of a Honeywell engineer. Minneapolis- 
Honeywell, Miuneapolis 8, Minnesota. In Canada: Toronto 12, Ontario. 





e Long Life . . . fewer moving parts, 
simplified assembly means de- 






pendable, economical operation. 







design opportunities. 
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ANOTHER 
SPECIAL BY 
PROGRESSIVE 


FOR WIDE ADAPTABILITY 


These Amrecon multiple purpose re- 
lays are designed for either A.C. or 
D.C. operation. Each is available in a 
variety of contact combinations and 
capacities. Most units are available 
in light and heavy duty contacts 
nominally rated from 5 to 15 amps, 
115 volts A.C., noninductive. Others 
are rated as high as 50 amps, at 
115 volts A.C., noninductive. The re- 
lays illustrated are but a few of our 
many types. 

We are especially well equipped to 
assist you in your engineering prob- 
lems and can supply special units to 
meet your most exacting relay 
requirements. 

Your inquiry will receive prompt 
and courteous attention. 

Write for our 4-page illustrated bulletin 


ENGINEERING AX 10 100 


American Relay & Controls, Inc. 


2555 DIVERSEY AVE. + CHICAGO 47, ILL. 
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Standards, Tools of Management 
and Elements of Commerce 
(Continued from page 107) 





mission in Switzerland, last month. 

The Economic and Security Council of the United 
Nations has given the ISO official status as a consulta- 
tive body. Three United Nations organizations which 
are branches of this Council sent observers to’ the re- 
cent ISO meeting. These were the International Labor 
Organization; the Educational, Scientific and Cultural 
Organization; and the International Civil Aviation Or- 
ganization. 

Dr. E. C. Crittenden, associate director of the Na- 
tional Bureau of Standards, reported in his capacity as 
chairman of the ASA Standards Council. Since the 
last annual meeting 87 new or revised standards have 
been approved, 77 standards previously approved have 
been reaffirmed as still valid, and ten new projects have 
been formally launched. The latest ASA price list in- 
cludes about 850 approved American Standards, but 
that is after all a small selection from the vast num- 
bers of specifications and codes of practice which are 
essential tools of American industry and commerce, 
and which affect makers and users, and buyers and 
sellers, of commodities. The need for the national 
standards organization to be even more broadly known 
and used is emphasized by two current developments, 
said Dr. Crittenden. First, the idea of national stand- 
ards is spreading rapidly in other countries; foreign 
buyers expect to find American goods described by 
specifications nationally recognized. As competition 
between producing countries becomes more keen this 
element will be more important in our foreign trade. 
Also in our own country “ultimate consumers,” the 
man in the street, or even more the woman in the house- 
hold, are being told about certfications of quality of the 
things they buy. Quality can properly be certified 
only on the basis of some specifications; the better the 
backing which the specification has, the more weight it 
will have with the critical buyer. So, to meet its 
responsibilities as the national clearing house for stand- 
ards, the ASA must broaden its activities even more 
than it has during the past year, and must advertise 
itself, while at the same time giving due credit to its 
constituent and cooperating bodies. 

The secretary announced the re-election of Mr. Lack 
as president of ASA for another year and of Dr. Crit- 
tenden to head the Standards Council. The Association 
has grown in membership and in scope and importance 
of activity. During last year 21 national organizations 
affiliated, making a total of 109 in the federation which 
isthe ASA. In addition, six associate members became 
member-bodies. 


STREAMLINING THE ASA 


During the last two years substantial progress has 
been made in the broad development program recom- 
mended by the Policy Committee on Standards headed 
by Charles E. Wilson. More of this streamlining 
work is under way both in the Standards Council and 
in the Board. At a recent meeting of the ASA board 
of directors, a special survey committee was set up un- 
der the chairmanship of Curtis W. Pierce, president of 
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interference filtering with C-D A..c%2a 


We have designed—and have 
available—many types of C-D Quietones 
which are equally effective on 

both Radio and video bands. They meet 
every requirement of manufacturers’ 
cost and production schedules. 

One of these standard types may 
remove your product from the list of 
Radio interference generators. 

If not, we’re ready and waiting—with 


a modern and complete laboratory AL 4 F ate D | R Tt 4" 

and experienced engineers—to design tenella 

and build a Quietone to meet your rl OR eS More Saleable 

specific needs. Your inquiry is with C-D Quietone 
3 al ia Radio Interference 

cordially invited. Cornell-Dubilier C | PAC HEL " S Filters and Spark 

Electric Corporation, Dept. H-12 Suppressors. 

South Plaintield, New Jersey. Other 

large plants in New Bedford, Worcester ESET @ 

and Brookline, Massachusetts, and = 

Providence, Rhode Island. 
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FOR PERSONALIZED ATTENTION 
TO YOUR 
RESISTANCE WIRE PROBLEMS 


CONSULT JELLIFF 


When confronted with any resistance problem, 
take advantage of the diversified experiences of 
Jelliff im selecting the proper alloys for your 
specific applications. 

For recommendations, literature, prices and de- 
livery of Jelliff Quality Alloys get in touch with 
our nearest sales representative or communicate 
direct with Southport, Connecticut, Write or 
phone for Prompt Action. 


JELLIFF SALES REPRESENTATIVES 


BOSTON, MASS. Phone: LIBERTY 1277 NEW YORK, N. Y. Phone: CALEDONIA 5-1776 
White Sales Co., Room 502, 10 High St. R. B. Dana Company, 101 Park Ave. 


CHICAGO, fll. Phone: STATE 5292 PHILA. PA. Phone: KINGSLEY 5-1205 
William Maxwell Co., 107 N. Wacker Drive S. K. MacDonald, 1531 Spruce St. 


CLEVELAND, OHIO Phone: MAIN 8585 PITTSBURGH, PA. Phone: CEDAR 3000 
A. J. Loeb Sales Co., 1836 Euclid Ave. So. Wm. M. Orr Co., 1228 Brighton Rd. 


LOS ANGELES, CALIF. Phone: TRINITY 7353 ROCHESTER, N. Y. Phone: MONROE 5392 
Perlmuth-Colman Associates, 942 Maple Av. J. R. Hanna, P. O. Box 93, Brighton Station 


MINNEAPOLIS, MINN. Phone: GENEVA 3373 SEATTLE, WASH. Phone: SE-0193 
Volco Company, 622 McKnight Building Perlmuth-Colman Associates, 704 Third Av. 


HULL, QUE., CANADA 
Mica Co. of Canada, Ltd., P. O. Box 189 


THE C. 0. JELLIFF MFG. CORP. 
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CONTACTS 


PRECISION SERVICE... 
from Order to Delivery! 


Your production problems may be simplified when 
you consult an organization with a long record of 
successfully serving electrical manufacturers in all 
types of precision work. Whether you are seeking 
advice on new applications, redesign, or wish your 
own designs executed, send us your requirements, 
and they will receive cur most carful attention. 


Extra KNOW-HOW 


for your specific design problems 


TATIC BIMETAL 
R ELECTRICAL MA 


IN 
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the National Fire Protection Association. This com 
mittee is undertaking the broadest and most intensiv: 
study of ASA organization and operations that has 
been undertaken since the American Engineering 
Standards Committee was developed into the Ameri- 
can Standards Association in 1928-9. This survey will 
include the board, the council, the staff, and their re- 
lation to member-bodies and associate members. The 
Association has secured the services of R. C. Sogge. 
manager, standards department, General Electric Com- 
pany, in connection with this survey. He will serve 
as secretary and investigator to the survey committee. 


New SAE Steel Specifications 

The Technical Board of the Society of Automotive Engineers 
has recently approved the addition of 55 new compositions and 
the deletion of 47 numbers and compositions from the SAE 
Steel lists. With the exception of three steels, all of the 
deletions were NE (wartime National Emergency) steels. 

The new SAE specifications will be included in the 1948 
Handbook. Prior to such publication, the SAE offers pre 
prints for sale in combination of reprints of existing iron and 
steel standards and specifications at $1.50 for members and 
$3.00 for nonmembers. For copies, address the SAE, Special 
Publications Department, 29 W. 39th St., New York 18. 


®@ @ Here is a large electronic tube getting the works 
at the plant of the Amperex Electronic Corporation in 
Rrooklyn before being sealed up. It is being evacuated 
by connection to an oil diffusion pump and at the same 
time the internal metal parts are raised to a white heat 
by the high-frequency coil seen surrounding the tube. 
This is for the purpose of driving out occluded gases, to 
insure maintenance of a high vacuum. An observer, not 
shown in the photograph, checks the operation with an 
optical pyrometer and guards against injury to the tube 
from excessive temperature. 
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BLN LLM Ce Se ee DE Cleans 


ERFORATING, notching, slot- 
- ting and rounding jobs are set 
up in a hurry with Whistler 
Adjustable Dies. Materials up to 44” 
mild steel are easily pierced. Accu- 


racy is assured. Work in practically 


realized through continued use of 
the same dies, rearranged to new 
set-ups. In a matter of minutes units 
can be added from stock while sizes 


and shapes not required are set 
aside for future use. 


4 
i 
i 
a 
any type press. Major savings are 
r 
a 
4 


t Standard size punches and dies...¥32” 


to 3”...are shipped promptly. It takes 
but a short time to make up special 


t shapes and group dies to your order. 


7.5 B. WHISTLER & SONS. INC. 


742 Military Road Buffalo 17, N. Y. 


Exploded view of a Whistler 
2 Adjustable Punch and Die Unit. 


Parts fit firmly. No wabble or 
j slipping in use. 
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production efficiency, use Whistler Adjustable Dies. Write for 
your Whistler catalogs... know the facts. 
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Quality components will be the buyer's surest guide to 
quality products in the new era of competition. Manu- 
facturers who can stress the quality of essential com- 


ponents will have first claim on purchasers’ dollars. 


Designers and engineers who specify Follansbee Electrical 
Sheets are projecting Follansbee time-proved quality into 
their new products; they are helping to establish their 


products in a market where the buyer will be king. 


It is true that Follansbee Electrical Sheets are still in 
short supply. But it is just as true that the electrical 
and mechanical specifications for Follansbee silicon steel 
are rigidly maintained. Therefore, you can plan to use 
Follansbee Electrical Sheets in products now in the design 
stage. Just tell us what types and quantities you will 
need and when you will need them so that we can advise 


you as to availability. 


FOLLANSBEE STEEL CORPORATION 


GENERAL OFFICES - PITTSBURGH 30, PA. 


Sales Offices—New York, Philadelphia, Rochester, Cleveland, 

Detroit, Milwaukee. Sales Agents— Chicago, Indianapolis, 

7 St. Louis, Kansas City, Nashville, Houston, Los Angeles, 

~~ San Francisco, Seattle; Toronto and Montreal, Canada. 
al Planis—Follansbee, W. Va., and Toronto, O. 

Follansbee Metal Warehouses—Pittsburgh, Pa., Rochester, N.Y., & Fairfield, Conn. 
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The Measurement and Suppression 


of Radio-Influence Voltage 
(Continued from page 81) 


and the very low voltages to be measured presents a 
number of problems. It has not been found possible 
to cover the range from 150 ke to 400 me in one 
instrument. In practice, three separate instruments 
are used to cover this frequency range. 

A radio-noise and field-strength meter consists of 
a superheterodyne radio receiver of high sensitivity. 
A receiver is designed with special attention to stabil- 
ity of gain and frequency calibration, and is provided 
with an indicating instrument in the detector. Pro- 
vision is made for measuring either noise or radio 
signals. The latter measurement is made by switch- 
ing to a different position so that the rms value of 
the carrier is measured. 

Provisions are made for using the shot noise gen- 
erated by employing a tube, provided in the receiver. 
for checking the voltage calibration of the instrument. 
Owing to the inherent difficulty of maintaining con- 
stant gain with high-gain amplifiers, it is necessary, 
however, that frequent checks of calibration be made 
against standard signal generators or that direct 
calibration on the signal generator be made. These 
standard signal generators are carefully made oscil- 
lators adapted to maintain frequency calibration, and 
provided with accurate output voltmeters and attenv- 
ation networks. 

Some practical experiences in the measurement 
and suppression of RIV on d-c generators of between 
3- and 15-kw rating are illustrative of these problems 
and their solution. The measuring equipment used 
was one radio-noise and field-strength meter covering 
the frequency range from 150 to 350 ke and 0.55 
to 20 mc; one ultra-high frequency radio-noise and 
field-strength meter covering the frequency range from 
15 to 150 mc; one radio noise and field-strength 
meter, range 100-370 mc; one signal-generator cov- 
ering the frequency range from 85 ke to 25 mc; one 
signal-generator covering the frequency range from 
15 to 150 mc; one receiver, 0.5 to 42 mc; one re- 
ceiver, 27 to 145 mc; one cathode-ray oscilloscope. 


SCREENED TEST ROOM 


To provide a proper location for the calibration 
and use of this equipment, with a low ambient radio- 
noise level, a screened room was constructed. This 
room is 8 x 12 x 8 ft inside, and is constructed of 
2 x 4-in. lumber in the form of a cage. The cage 
is covered inside and out with 5-mesh No. 18 gal- 
vanized iron wire screening. The inner and outer 
screens are separated by 4 in. and both extend com- 
pletely around the six sides of the enclosure. Al) 
joints in the screening are carefully soldered along 
the seams. An interior view of the room is shown 
in Fig. 1. 

The door is covered with the same screening inside 
and out, and the inner and outer screens are bonded 
to the respective screens on the cage by means of 
metal weather stripping and flexible copper braid. 
The inner and outer screens are insulated from each 
other, and from the ground, except at one point 
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YEARS of successful use on Radio, Electrical and Me- 
chanical equipment have proved that the double-lock- 
ing action* of PALNUTS holds tight under vibration, 
eliminating need for. slower, heavier, more expensive 
nut-and-lockwasher assemblies. 







With this dependable security of PALNUTS, you also 
cut the cost of fastenings in half—reduce assembly 
| time 50%—-save up to 90% 
in weight—require less space. 
PALNUTS are single thread 
Self-locking nuts, made of 
spring tempered steel. Speed- 
ily applied with hand or 
power drivers. Available in 
a wide range of types, sizes 
and finishes. 










Double-Locking Action 





When the PALNUT is 
| tightened, its arched, 
slotted jaws grip the bolt 
like a chuck (BB), 
while spring tension is 
exerted upward on the 
bolt thread and down- 
ward on the part (A-A), 
securely locking both. 
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where a 1!4-in. conduit nipple is brought through 
the two screens and to which each are carefully 
bonded. This nipple terminates in a junction box 
on the outer screen. This box contains the filters for 
filtering the 110-volt, 60-cycle, single-phase line and 
the 220-volt, 60-cycle, three-phase line, which are 
brought into the shielded room for power supply. 

The filters consist of conventional -network sec- 
tions in each line, each made of a special inductor 
with a 0.5-microfarad capacitor, connected from each 
end of the inductor to ground. (See Fig. 2.) The 
inductor is made up of a 2-in. OD Textolite tube 31, 
in. long. 

On the outside of the tube is wound a strip of 
silicon steel 244 x 24 x 0.005 in. thick. A somewhat 
longer strip of paper is wound with the steel strip. 
to prevent contact between the successive layers and 
to cover the outside of the steel. Over this core is 
wound 20 turns of double cotton-covered copper wire, 
0.10 in. in diam. The entire assembly is then dipped 
in varnish and baked. The inductors are conveniently 
mounted in standard fuse blocks. 

Iron wire screening, which is galvanized after 
weaving, is preferable to copper screening because the 
galvanizing makes a good electrical connection at 
each cross-over of the mesh, thus simulating a solid 
metal sheet. This has an advantage over ordinary 
copper screening which oxidizes, causing imperfect 
electrical connections at the cross-overs, and reducing 
the shielding effect. 


ATTENUATION EFFECT 


The effect of the shielded room is indicated in the 
table, which shows the attenuation, as a result of 
shielding, of the field strengths of five broadcasting 
stations. The effectiveness of the line filters is indi- 
cated by the fact that the radio influence voltage 
measured, between line and line and between line 
and ground, on both the 110- and 220-volt circuits, 
varies from 0.7 microvolts at 0.16 me to 0.5 micro- 
volts at 20 mc. It is 0 between 22 and 150 me. 

The effect of the shielded room on stray 60-cycle 
field is also very interesting. If a finger is placed in 
contact with the high input terminal of a cathode-ray 
oscilloscope outside the shielded room, a capacitive 
pickup of about % volt is indicated. Inside the 
shielded room this pickup is reduced to about 10 
microvolts. In this case, the scuffling of a foot on 
the maple floor of the shielded room will generate 
static voltages in the body of several hundred micro- 
volts. 

The upper voltage limit of the three noise meters 
is 100,000 microvolts, so that in measuring RIV of 
higher values than this, it is necessary to provide 
an external potential divider of the resistance type. 
The band width of the intermediate frequency am- 
plifier in one meter is 10 ke while the band width 
used in the other two meters is 150 ke. As the indi- 
cation of the meter is approximately an integration 
of the frequencies present in the band width of the 
intermediate frequency amplifier, the readings taken 
on the two high-frequency meters require correction 
to bring them to the same level as the other meter. 

Overlap in the frequency coverage between the 
meters makes it possible to measure the same inter- 
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No. 10—Derroit Lubricator Co. 


The “Detroit” No. 653 Immersion Control is 

designed for domestic hot-water boiler installa + 
tions and is an excellent typical use of a Chace 
Thermostatic Bimetal Helix. It controls the burner 
regardless of thermostat demands and main- 

tains a constant boiler water temperature, as 
set on the range adjustment scale. 












The removable well is inserted in boiler wall 
below water line. As water enters, the outer end 
of helix moves counter-clockwise, turning the 
| shaft of the contact arm. The permanent magnet 
1 causes a quick, snap closing of the contact 
points—and the burner is turned on. When the 
water reaches the set temperature, the reverse 
action occurs and contact is broken. Chace 
Thermostatic Bimetal provides accurate opera- 
tion and long, dependable service as the 
actuating element in many such temperature 
responsive devices. 
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ference on both meters and, based on experience, a 
factor of 1/10 was applied to the high-frequency 
meter readings to bring them into line with the read. 
ings taken at the lower frequencies. 

In making measurements through the range of 0.15 
to 150 mc, operating procedure has been to take read- 
ings at each of the following frequencies: 0.16, 0.2, 
0.35, 0.6, 1.0, 2, 3, 5, 8, 11, 15, 20, 22, 28, 35, 45, 
60, 75, 95, 120, and 150 mc. In addition to this, the 
entire frequency range is swept through and readings 
are taken at any permanent peaks which may appear 
between the above frequencies. The readings are 
plotted on log paper, with three vertical cycles to 
cover the voltage range from one to 1000 microvolts. 
and one horizontal cycle to cover the frequency range 
from 1/10 to 100 me. 

For driving the d-c generators during test, three- 
phase induction motors were used, sometimes direct- 
connected and sometimes by means of a V-belt and 
pulley drive. The squirrel-cage induction motor has 
a very low level of RIV and does not affect the test. 
Discharges due to belt electrification, however, may 
cause very high radio influence voltages, especially 
under dry atmospheric conditions. This phenomenon 
must be carefully watched for when testing belt-driven 
machines. It has been found that soaking the belt 
in water and using a belt dressing consisting of the 
ordinary rosin-wax compound, to which powdered 
graphite has been added, is helpful. 


SOURCES OF RIV 


One cause of the generation of RIV in-d-c dynamo- 
electric machinery is the commutation in the machine. 
The severity of the RIV thus generated is related to 
the bar-to-bar voltage on the commutator and the 
field flux in the commutation zone. Some control over 
this may be had by armature design, the application 
of commutation poles, and the shape of the main 
pole pieces. There appear to be many other causes. 
some of which have not been investigated. 

The radio influence voltage is affected by the hard- 
ness and composition of the brushes used, some 
grades of brushes giving a 10-to-1 reduction in RIV. 
A freshly stoned commutator surface seems to be the 
best condition, and this indicates that brushes with 
some abrasive action to keep the commutator clear 
of film would be advisable. 

It has been found that under certain conditions. 
accidental grounds on the windings of a machine 
may increase the radio-influence voltage several hun- 
dred times. The action of a sliding contact, either 
metal to metal or carbon to metal, will generate radio 
influence voltage of perhaps several hundred micro- 
volts without the application of any external voltage 
source. This is undoubtedly connected with the tribo- 
electric effect. Vibration of brush rigging, high bars, 
high mica, or eccentricity of commutator will cause 


abnormally high RIV. 
GENERATION OF RIV 


It has been found that d-c machines with the wind- 
ings entirely disconnected from each other, and the 
brushes removed from the commutator, will under 
some atmospheric conditions generate radio influence 
voltage in windings as long as the machine is in 
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LUBRICANT SEALS 


Combine Felt and Neoprene Da 


to give you these 


6 Special Advantages 


* DUFELT is Felters Felt laminated with Neoprene. 
It may be made with any number of layers and any 
combination of consistencies of Felters Felt and Neo- 
prene sandwiched together. DUFELT, a product of 
The Felters Company, is registered under U. S. Patent 
No. 2,003,934. The name “DUFELT” is copyrighted. 


1. Superior Lubricant Retention — DUFELT’S 
exceptional lubricant sealing properties are due 
to its Neoprene lamination, which is always in a 
plane perpendicular to the flow of oil. It acts as 
a dam through which oil cannot pass. 


tional conditions are excessive, DUFELT is a 
virtual must. 


5. Resistance to Petroleum Products — thor- 
ough tests with S.A.E. No. 20 oil at cold tempera- 
tures, as well as at temperatures ranging up to 
151° F., have shown the Neoprene lamination to 
stand up well, retain its hardness and elasticity, 
hold fast to the felt, and show no appreciable 


2. Better Sealing with Less Thickness — You 
can often reduce overall housing dimensions 
when replacing plain oil seals with DUFELT 


Seals. Example: where felt formerly used meas- 
ured 414” O.D., 334” I.D., and %” thick, the 
DUFELT replacement reduced it to 434” O.D., 
334” I.D., and %,” thick. The DUFELT consisted 
of %”" Felters Felt, \%."’ Neoprene. 


3. Effective Exclusion of Dust, Dirt and Grit— 
The outside layer of felt prevents the entrance of 


change in size. Similar tests using gasoline, 
kerosene, animal and vegetable oils showed 
same results. 


6. Resistance to Heat and Aging — DUFELT’S 
Neoprene lamination does not crack or check 
under dry heat or sunlight as does rubber. DU- 
FELT stood for ten days at 212° F. without dis- 


injurious foreign matter. : E 
J 8 integrating, showed no hardness after 12 to 16 


days in an oven at 158° F. In an accelerative 
aging test, DUFELT’S Neoprene lamination 
showed a bomb life of 16 to 20 days, indicating 
its excellent resistance to aging and oxidation. 


4. Seal Disintegration Reduced—The addition 
of Felters Felt to Neoprene reduces the tendency 
of frictional heat from shaft contact to disin- 
tegrate the seal. Thus, where speed and fric- 
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For these and many other reasons, you'll want to know 
more about Felters DUFELT and Precision Cut Felt 
Parts. Be sure to ask for your copy of the Felters Pre- 
cision Cut Felt Parts Manual. Write today to The 
Felters Company, 210-U South Street, Boston 11, Mass. 
Offices: New York, Philadelphia, Chicago, Detroit. 
Sales Representatives: San Francisco, St. Louis. 
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and easy working .. . they are avail- 
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rotation. This takes place even while the machine 
is spinning under the influence of its own inertia. 
It is thought that this is due to the generation of a 
static charge on the rotor by windage, i. e., air fric- 
tion which builds up a potential sufficient to break 
down the lubrication insulation in the bearings, 
causing the circuit composed of the rotor shaft and 
frame of the machine to oscillate. These oscillations 
then induce radio-frequency voltages in the windings. 
Tests have shown that in many cases the grounding 
of the shaft by means of a brush will stop this effect. 


MEANS OF SUPPRESSION 


To reduce the RIV to low levels, such as 50 micro- 
volts or less, it is necessary to employ suppression 
means such as capacitors and filters. The complete 
suppression of radio-influence voltage on a machine 
requires, first, that the machine be completely 
enclosed by a solid metal or metallic screen of mod- 
erately fine mesh. This prevents the direct radiation 
of radio noise from the windings of the machine. 
Such direct radiation would be picked up by leads 
connected to the machine and 
suppression. 

The frame of the machine must be solidly ground- 
ed. Terminal boxes and cover plates for same, to- 
gether with all hand-hole covers and screens, must 
be in good metallic contact with the frame of the 
machine. No paint should be permitted to destroy 
the contact, and the fastening screws must be pro 
vided with adequate lock washers to prevent the loss 
of solid contact due to vibration during operation. 

The suppression is completed by installing proper 
capacitors inside the enclosure of the machine which 
are connected to the terminals of the machine just 
inside the enclosure, and to the frame of the machine 
by conductors made as short as possible. These 
capacitors provide a low-impedance path for the radio 
frequencies to ground without affecting the operation 
of the circuit. 


thus by-pass the 


Capacitor designs vary considerably in their radio- 
frequency impedance characteristic, which makes it 
necessary to determine that capacitors which are to 
be used for this purpose have low impedance in the 
radio-frequency range. It is likely that the imped- 
ance will vary considerably throughout the range. 
because the resonant or natural frequency of the 
capacitor is apt to occur within this frequency range 
and the impedance will be minimum at such resonant 
frequency. 

Many capacitors at high frequencies behave as 
reactors rather than capacitors. This occurs for all 
frequencies above the resonant frequency of the 
capacitor, and therefore will be caused by long con- 
nections having excessive inductance, high inductance- 
capacitor design, or large capacitance. All of these 
factors contribute to low resonant frequency. 

It has been established that the best simple sup- 
pression for some machines is obtained with a 2-mfd 
capacitor in parallel with a 0.01-mfd capacitor, con- 
nected from each output terminal to ground. By out- 
put terminal in this connection is meant not only the 
load terminals but also the field control and equalizing 
terminals, if there are any. 

Fig. 3 shows in graphical form the RIV readings 
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4-pole shaded pole up to 1/15th hp. 


D.C. MICROMOTORS 
Continuous duty up to 1/20th hp. 
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Builder of More Than 20,000,000 MicroMotors 


HERE is an organization of specialists who concentrate 
every effort on small electric motors and their applica- 
tion. Here the customer can discuss engineering details 
confidentially, knowing he is dealing with a motor 
manufacturer that does not build consumer products in 
competition with his own. When you need advice, contact 
Redmond. When you need dependable low-range fractional 
motors, check on the famous Redmond Micromotors. 








AVE) aa 


eee. 
(ll PROMPT | 
— 


DELIVERY | 


DONGAN 
“PM” TYPE 
CONTROL 
TRANSFORMERS 


Used on magnetic starters, 
breakers, cabinets, etc., for 
outside mounting where lower 
than line voltage is desired. 
Equipped with nipple and lock- 
nut for knockout mounting. 


taken under load and no-load conditions on a 5-hp, 
115-volt, d-c motor with no suppression. It will be 
noted that readings in excess of 10,000 microvolts 
are shown. 

Fig. 4 shows readings made on the machine ot 
Fig. 3 after the application of capacitors for suppres. 
sion purposes. The maximum reading is reduced in 
this case to 80 microvolts. This machine was not 
completely enclosed, so that direct radiation is reach. 
ing the noise-meter leads. With complete enclosure 
of the machine, the readings shown in Fig. 4 would be 
greatly reduced. 

The study of the measurement and suppression of 
radio-influence voltage is being actively pursued within 
many different organizations and it is probable that 
improved equipment will be available to meet the 
increasing demand for radio interference-free ap. 


Made in 50-60 cy.—460/230 
volts primary, 115 volts second- 
ary. Capacities up to 250 V.A., 
inclusive. 


DONGAN ELECTRIC MFG. COMPANY 


2979 FRANKLIN ST. 
DETROIT 7, MICH. 
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1 to 100,000 ohms, 
linear. 5 to 25,000 
ohms, tapered. 


Tolerances as close 
as 1°% of total resist- 
ance and linearity, if 
required. 


Power ratings: 3 
watts, linear; 2 watts, 
V and W tapers. 


291° mechanical ro- 
tation. 281° electrical 
rotation. 


*% Exclusively Clarostat. 
Series 42 rheostats or po- 
tentiometers nest and lock 
together into compact, 
rigid assembly. Single 
shaft passes through and 
operates all rotors without 
play or back lash. Multi- 
ple unit provides required 
resistances, tapers and 
taps for each of several 


@ @ Electrostatic spray-coat equipment for spraying bi- 
cycle lamps at the plant of the Delta Electric Company, 
Marion, Indiana. A framework of fine wires, not visible, 
on each side of the conveyor carrying the torpedo-shaped 
lamp bodies, is maintained at a high potential. Atomized 
paint from the two Binks spray guns, one on each side, 
becomes inductively charged and is repelled by the screen 
and attracted by the rotating metal parts on the grounded 
conveyor. Paint is thus evenly deposited all around the 
parts, not merely where struck by a direct blast from the 
spray gun. The electrostatic spray-coat method and 
equipment is a development of Harper J. Ransburg Com- 
pany, Indianapolis. 


circuits or functions at the turn- 
ing of one knob or shaft. 
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@ Imperial Pencil Tracing Cloth has the 
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MICA 


A Review of Design Factors 
(Continued from page 87) 


percentage is usually employed. A low-melting glass 
is selected so that the mica itself does not disasso- 
ciate during the manufacturing process in which the 
mixture is usually heated to 1300-1500 F at the 
upper limit. Many varieties of glass are used, in- 
cluding simple lead borate glasses and borosilicates 
that contain feldspar, soda ash and barium carbo- 
nate. Leadless compositions, containing cryolite and 
boric acid are also used. 

Proportion of mica to glass varies but the mini- 
mum requirement is to provide sufficient glass con- 
tent to completely surround the mica particles. In 
compression-molded applications, where machining 
of the finished part is required, mica content should 
vary from 55 to 70 per cent; less than 55 per cent 
causes fragility. If no machining is called for, the 
mica content may drop to about 40 per cent. In trans- 
per-molding operation a considerable degree of 
fluidity is required to inject the material and conse- 
quently a higher glass content is needed. 

Properties of glass-bonded mica vary with type 
of formulation and also with method of forming. 
For example, in compression-molded formulations, 
tensile strength may range from 6000 to 13,000 psi. 
In transfer-molded formulations, tensile strength 
may range from 5000 to 6000 psi. Dielectric strength 
is of the order of 440-500 vpm (compression-molded ) 
and 320-510 vpm (transfer-molded). 

The inherent characteristics of glass-bonded mica. 
specifically the good mechanical strength, absence of 
water absorption, good thermal properties and the 
excellent electrical properties, have made the mate- 
rial highly suitable for many purposes in electrical 
insulation, including high-frequency applications. The 
growing use of transfer-molding techniques in shaping 
glass-bonded mica has served to appreciably widen 
the field of applications. Of course, certain draw- 
backs exist, such as higher comparative costs. 


MAJOR APPLICATIONS 


The preceding discussion has dealt generally with 
the broad classifications of natural and manufactured 
mica and with a re-evaluation of the well-established 
position of this material as an indispensable com- 
ponent in many types of electrical and electronic 
products. It should be useful now to examine more 
closely the major applications and to analyze the 
critical design considerations that enter into the use 
of mica therein. 

First, we will discuss the group of applications in 
which mica may be considered indispensable. The 
applications may be listed as follows. 

1. Commutator segments for motors and gener- 
ators—Built-up mica. 

2. Commutator V-rings for motors and generators 
Built-up mica. 

3. Armatures (high temperature and high volt- 
age)—Built-up and sheet. 

4. Airplane spark plugs—Sheet mica. 
(Continued on page 186) 
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NEED A BETTER 
ELECTRICAL 
INSULATING 


PAPER : 


Check your product. See if the elec- 
trical insulating paper couldn’t be better, safer, 
more uniform. You can see H & V electrical 
insulating papers at work in the products of 
many of America’s leading manufacturers of 
electrical equipment. For small motors, gen- 
erators, transformers, and other exacting elec- 
trical jobs, H & V papers are providing safe, 
dependable insulating service. 


Made with the right dielectric properties 
under strict laboratory control, H & V papers 
are tested and retested for quality and uniform- 
ity. They pay dividends in performance. You 
can’t go wrong. Why not write now? 


HOLLINGSWORTH & VOSE COMPANY 


East Walpole Massachusetts 
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3. Radio tubes—Sheet mica. 

6. Transformers—Built-up mica. 

7. Radio capacitors—Sheet mica. 

The most extensive use for mica insulation is be. 
tween the copper commutator segments of all d-c 
and universal motors and generators, and of the 
large a-c series motors used on electric railway loco- 
motives. For commutator insulafion the mica should 
be flexible enough for a 0.0l-in. plate to be bent 
over a 3-in. diam tube without cracking. For even- 
wearing properties with copper, softness is desirable. 
Both phlogopite and muscovite are used. The phlogo- 
pite type is generally used in flush-cut commutators 
and the muscovite in undercut commutators. The 
brittleness of muscovite compared with the flexibility 
of phlogopite makes it undesirable for the mica-filled 
slots between the copper segments on flush-cut jobs. 

Commutator V-rings of mica are used to insulate 
the copper segments from the V-edged steel bushing 
upon which the whole commutator is assembled. 
These rings are generally stamped from _ built-up 
mica molding plate. The commutator cross-section 
illustration (see Fig. 3, page 85) shows the position- 
ing of this V-ring. ' 

MICA IN ROTATING MACHINES 


Mica insulation is of vital importance to motor 
and generator armatures. It is used in the wire cov- 
ering in coils chiefly, and as coil-slot insulators. Mica 
is sometimes used in its pure form, in thin sheets, 
as an insulator between the steel retaining bands and 
the outside of the armature. The operation of large 
generators at high temperatures has been made pos- 
sible by mica. 

Another exceedingly important use for pure mus- 
covite mica is in the assembly of aircraft motor 
spark plugs. Porcelain, as is used in automotive 
spark plugs is almost worthless in modern high- 
powered airplane engines. In place of porcelain in 
the upper part of the plug a pile of pure muscovite 
washers, gradually decreasing in diameter as they 
approach the top, is used. They provide ideal flexi- 
bility against shock of vibration, freedom from ex- 
cessive expansion or contraction in the extremes of 
heat and cold. The steel spindle, or center electrode, 
is insulated from the base parts of the opposite 
polarity by very pure, thin wrapping sheets of what 
is known as cigarette mica. These wrappings will 
resist breakdown at peaks of 20,000 volts. Phlogo- 
pite washers (turned to shape) are used for insula- 
tion of the lower parts, due to the exposure to ex- 
cessive temperatures. (See Fig. 4, page 85.) 


MICA IN RADIO EQUIPMENT 


The use of mica in radio equipment constitutes an 
important channel of consumption. Nearly all re- 
ceiving tubes contain two assemblies of high grade 
muscovite mica, each assigned to a different function. 
One set of pieces is known as the bridge or support, 
and the function is to hold the filaments upright, 
equidistant and insulated from each other. The other 
set comprises two pieces that function as clips or 
spacers and keep the whole assembly centered in the 
tube hy contact with the sides. As the annual produc- 
tion of radio receiving tubes in this country (based 
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Multiples of these 
paired Plastic Plugs 


ingentousl, 
peniously 


circuits of the WuRLIZER ORGAN 


“Thru the development of these plugs,” states the 
Rudolph Wurlitzer Company, “we are now able to divert 
the electrical circuits from one normal path into many, 
giving the Wurlitzer Organ tremendous flexibility over 
prior methods. By utilizing plastic assemblies on these 
disconnect plugs, we insure ourselves against atmos- 
pheric conditions which normally cause trouble on such 
an important electrical unit.” 

We, at Consolidated, are proud to have been called 
upon by Wurlitzer engineers to build the necessary 
transfer type semi-automatic dies for these parts—and 
to precision-process them, in quantity, of a special 
phenolic with the required structural strength and insu- 
lating qualities. 

For like satisfaction, when you are planning for plas- 
tics—call Consolidated. Inquiries invited! 


ICL 


Above photograph, by courtesy of The Rudolph MOLDED PRODUC ar eeys 
Wurlitzer Company, indicates the position of os 
referred-to plastic plugs in the Wurlitzer Organ. 309 CHERRY STREET 
Arrangement facilitates inspection and ready SCRANTON 2. PA 
access for disassembly of the interior Wurlitzer 

Organ ports. 
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CAN YOU USE 
THIS BOOK OF 
4500 DESIGNS? 


Over 4500 shapes and sizes of name plates 
for which we have dies in stock are shown 
in this book. By choosing one of these de- 
signs you can effect a material saving. If 
you or your Engineering Department can 
make use of it write us now for a copy of 
“Designs for Name plates”... Your request 
for quotation is solicited—you will receive 


a prompt reply. 


ETCHING COMPANY OF AMERICA 


1520 MONTANA STREET, CHICAGO 14, ILLINOIS, DEPT, E-12 


Metal Nome Plates, etched or lithographed © Plastic Name Plates, Dials 

ond Panels, lithographed or screened * Etched Metal Scales, Clock Dials, 

Instrument Panels, Art Novelties, Advertising Specialities * Etched Metal 
Panels for elevators and architectural uses. 








on 1947 output) is upward of 200,000,000 units, the 
extent of this application is self-evident. 

Another well-known use for the top grades of mica 
is in radio fixed-dielectric capacitors. Mica is pecu- 
liarly fit for this service because of its low power. 
factor and its uniformly high dielectric constant. 
Capacitor-type mica shows a dielectric constant he- 
tween 6.5 and 8.0. 

Capacitors for radio transmitters, in particular 
have to be very efficient. The amount of energy 
discharged and the amount of energy absorbed must 
be within 0.02 to 0.04 per cent of being identical, or. 
in other words, the energy delivered must be at 
least 99.96 to 99.98 per cent of the energy taken. If 
these percentages are much exceeded, overheating 
occurs with further power losses until by progressive 
deterioration the capacitor is ruined. Needless to 
say, only mica of the greatest clarity is of use here 
and when such is the case, no other dielectric can 
compare with it. Phlogopite mica has very little 
utility in capacitors where very low power factor is 
a necessity. 

Still another application for mica is in high-volt- 
age equipment. Present-day high-voltage transmission 
of alternating current in the neighborhood of 300,000 
volts would be impossible without mica-insulated 
transformers, to say nothing of the 500,000-volt 
pressures of transformers for X-ray equipment, di- 
electric heating sets, etc. 


MICA IN DOMESTIC APPLIANCES 


The second group of applications can now be 
discussed. It includes such appliances as toasters, 
flat irons, waffle irons, percolators, etc. Toasters of 
all kinds, lead by far, in the amount of mica used 
each year. The two-slice “pop-up” or oven types are 
generally equipped with notched built-up mica of one 
type or another but the older “tip-and-turn”, manually 
operated toasters still use natural mica for element 
support. This is essentially due to temperature differ- 
ences. Oven-type toaster heating elements can run at a 
comparatively low temperature due to efficient housing 
of the unit, thus causing little or no overheating of 
the built-up mica supports. In the manually operated 
“tip-and-turn” toasters, however, with their continual- 
ly opening side doors, the Chromel or Nichrome rib- 
bon, with concentrated winding near the bottom made 
necessary by the outward slant of the doors, must 
run at temperatures around 1400 to 1600 F. This 
calls for a fairly good grade of natural mica. An- 
other reason for use of natural mica in this type of 
toaster is, strange to say, economy. This is so be- 
cause built-up mica itself is by no means cheap, 
while in the manually operated toaster it is possible 
to economically utilize small pieces of natural mica 
and rivet several die-punched rectangles together to 
form a continuous length on each side of the element. 
(See Fig. 5, page 86.) 

Despite the strong position of mica as a heating 
element support in toasters, there has been consider- 
able research pointing to the development of other 
materials designed to show certain improvements in 
performance or lower manufacturing costs, or both. 
One appliance manufacturer uses a specially proc- 


SUBSIDIARY OF DODGE MFG. CORPORATION, MISHAWAKA, INDIANA essed asbestos board that is said to be characterized 
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with NEMA 
flange base and 


drip cover 
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tal Motoreducer 


Face type. Horizontal, ball 
bearing, drip proof motor 
with NEMA face 
type end-bell 


Flange type. Horizontal 
ball bearing, drip proof 
motor with NEMA 
Aange type end-bell 


SPECIAL DESIGNS will be developed at no extra cost to you. Reuland 
Engineers are prepared and welcome the opportunity to really work 
with you on the development of designs that will solve your particular 
drive problem. 
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The Engineer and Manufacturer who checks into the 
versatility of Reuland Motors finds many cost-cutting, 
time-saving surprises. First off, Reuland designs are 
simple and easy to work with. Standard units can be 
adapted to a multitude of installations without extra- 
cost ‘special features.” 

For Example: The standard Reuland flat end bell 
permits easy, direct mounting of attachments. (See 
photograph below.) Also, standard drip-proof-PLUS 
construction, features underneath air vents and an 
extra air inlet deflector, for maximum protection 
against foreign liquids and materials. 

Many more Reuland extra features are available at 
no extra cost to you, too. Check into the complete line 
of Reuland motors right away. There's a Reuland rep- 
resentative near you! 


SHOWN HERE are five Reuland 5 h.p. motors, mounted on an auto- 
matic polishing machine owned by Technical Glass Co., Los Angeles, 
Calif.— world's largest producers of interior builders’ hardware. 
Company Engineers place special emphasis on Reuland operating 
efficiency and, in addition, point out that the heavy-duty, flat end bell 
is an ideal mounting base for attachments such as their buffer hoods. 








THE 
LIGHT 
OUTPUT STAYS UP 


with Jefferson Electric Ballasts 


Precision made and mass produced, Jefferson 
Electric Ballasts are selected by the most expe- 
rienced men in the lighting field for their un- 
matched quality, uniformity, and exactness of 
rating. ; 

Wherever fluorescent lamps are used,—in 
shops, stores, offices, schoolrooms or homes— 
the quietness assured by Jefferson Electric Cer- 
tified Ballasts is an additional comfort,—and 
their long trouble-free life aids in holding main- 
tenance costs down. JEFFERSON ELECTRIC 
COMPANY, Bellwood (Chicago Suburb), IIli- 
nois. In Canada: Canadian Jefferson Electric 
Co., Ltd., 384 Pape Ave., Toronto, Ont. 


BALLASTS 
FOR FLUORESCENT LAMPS 
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by non-hygroscopic qualities, appropriate hardness, 
and desirable dielectric and thermal properties. 


MICA IN FLATIRONS 


The position of mica in flat irons has also slipped 
with time. Fifteen years ago, practically all flat irons 
were heated with mica-wound elements. Today, with 
the advent of the rod-type heating elements and many 
successful types of cement-embedding processes, mica 
has lost considerable popularity as an element sup. 
port; this holds especially true where aluminum die. 
casting alloys are used as sole-plate material and a 
rod-type element is cast in. Both reconstructed and 
natural types of mica are used where mica has been 
chosen as the resistance ribbon support. The author 
has used clear muscovite with considerable success 
in a flat iron where a barrier against cement was 
needed, which at the same time would not act as an 
impedance to radiant heat transfer, as a metal bar- 
rier would have done. 

Heating element design in metallic-bodied, electric 
coffee percolators, usually calls for the successful 
positioning of a very hot unit in a small space. This 
means the use of an electric insulator that can stand 
high temperatures well and still take up very little 
room. This, in turn, necessitates an overall minimum 
thickness of the unit. Only one material answers these 
requirements, and that is mica. Generally speaking, 
phlogopite is superior to muscovite for this purpose, 
because of its ability to withstand high temperatures 
and because of its superior flexibility. 

Glass coffee-maker stoves, sandwich toasters, table- 
stoves, broilers, etc., are much less dependent upon 
mica than the above-mentioned appliances since 
ceramics of all shapes and sizes are more readily 
adaptable here, and really play a very important part. 

The preceding discussion on specific applications 
of mica in heating appliances may now be imple- 
mented with a few overall “do-and-don’t” design ob- 
servations: 

SOME DO’S AND DONT’S 


When economy dictates or a desire exists to main- 
tain a given thickness without having to split the mica 
a reconstructed or manufactured mica is generally 
used. There are many with shellac* binders. These, 
however, should only be used in cases where the 
mica can be kept permanently clamped in its posi- 
tion, especially if exposed to temperatures of the 
order of 300F, or over; otherwise the shellac will 
melt and lose its mechanical ability to hold the mica 
splittings together and collapse will result. Phenolic 
resin binders act in much the same manner except 
that instead of melting at about 300F, actual decom- 
position begins to take place with the formation of 
fairly good electrical conducting substances. 

The Canadian milky amber phlogopites are par- 
ticularly useful where an application calls for a good 
electrical insulator and, at the same time, a very good 
thermal flow insulator or heat baffle. The author has 
used it successfully, in this manner, on two or three 
separate occasions. Oppositely, clear, white, mus- 
covites will be found to possess great transparency to 


*A review of other natural raw materials, such as shellac, may 
be found in “Natural Resins—Rasic Materials in the Electrical 
Field,” page 125, August 1946, ErectricaL MANUFACTURING. 
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SPECIAL DRY PROCESS 
ELECTRICAL PORCELAIN SECTION 


NATIONAL ELECTRICAL 
MANUFACTURERS ASSOCIATION 


THE AKRON PORCELAIN CO. 


3000 CORRY AVE... AKRON 14, OHIO 


THE CERAMIC SPECIALTIES CO. 


444-WEST SIXTH STREET, EAST LIVERPOOL, OHIO 


THE COLONIAL INSULATOR CO. 


937 GRANT STREET, AKRON 11, OHIO 


ILLINOIS ELECTRIC PORCELAIN CO. 


P.O. BOX 272, MACOMB, ILL 


KNOX PORCELAIN CORP. 


KNOXVILLE 1, TENN 


THE LOUTHAN MANUFACTURING CO. 


2000 HARVEY AVE, EAST LIVERPOOL, OHIO 


NEW JERSEY PORCELAIN CO. 


NEW YORK AVE. AND PLUM ST. TRENTON 5, N. J 


PORCELAIN PRODUCTS, INC. 


1241 WEST FRONT STREET, FINDLAY, OHIO 


SQUARE D COMPANY 


6060 RIVARD STREET, DETROIT 11, MICH 


THE STAR PORCELAIN CO. 


71 MUIRHEAD AVE., TRENTON 9, N. J 


THE UNIVERSAL CLAY PRODUCTS CO. 


1501 €. FIRST STREET, SANDUSKY, OHIO 
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CAL PORCELAINS 
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without premium cost 


Special Electrical Porcelains are a highly versatile 
series of compounds. They are custom-produced 
according to carefully developed formulae. In- 
gredients — various clay blends, feldspars, flints, 
etc._can be varied to produce a wide range of 
physical properties without loss of the inherent 


electrical insulating properties. 


Special Electrical Porcelains can be economically 
furnished in small quantities due to type of die 
required. Where large quantities are involved, 
multiple molds, semi-automatic or fully automatic 
procedures are followed to gain mass production 


economies. 


Any of the companies here listed will be glad to 
give you specific details on properties and 
applications of this ideal, modern. 


low-cost insulation. 
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E RIGHT INSULATION IS THE WAY TO PRACTICAL ECONOMY 














| 























CLEAN CUT 


ee 
a] 
a 
m 
s2 
¢ 
o 
z 
“ 
+ 
= 
a] 
Z 





e FAST WORKING 
e EASY OPERATING 


The Simplex Model S-30C Wire 
Stripper employs a unique patented oscillating 
blade principle, unlike ordinary strippers, assuring 
a complete and clean stripping of insulated cover- 
ing with single pull of handle. This engineering 
achievement also insures a permanently precision ad- 
justment to all types of wire and cable in its capac- 
ity range until readjustment is desired. The Model 
S-30C will accommodate all cables up to 34” dia., 
stripping clean without scratching, marring or in 
any way injuring insulation of internal wires (Mod- 
el S-130) available for cable up to 1” diameter also 
indispensable for stripping parallel wire and heater 
cord. Send Sample Wires and have your stripping 
problems saemeeeres by Wenco. 
Ask tor your copy of new Bulletin 
Write for Dealership Plan. 


WENCO MANUFACTURING CO. 


SEMPLEX WIiRE STRIPPERS ANDO CUTTEae 
TOOLS © DIES © STAMPINGS © SPADE BOLTS 


1136 WEST HUBBARD STREET, CHICAGO 22,1LLINO!IS 












YS RANGING 
FROM 1 TO 120 SECONDS 


Features: — Compensated for am- 
bient temperature changes from —40° 
to 220° F ..; Reneiedie sealed; not 
affected by altitude, moisture or other climate 
changes . . . Explosion-proof . . . Octal radio 
base . . . Compact, light, ged, inexpensive 
. . . Circuits available: S Normally Open; 
SPST Normally Closed. 

ial Problem Sheet” 














PROBLEM? Send for “Speci 


Amperite REGULATORS are the simplest, lightest, cheapest, 
andi men compact method of obtaining aaah or voltage 
lation . . . For currents of .060 to 8.0 Amps. . . Herm 
sealed; not affected by altitude, ambient temperature, 
humidity. Write for 4-page Illustrated Bulletin 
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infra-red radiation, even though they are relatively 
poor conductors of heat transmitted by contact. 

Black-stained mica should be used with caution. 
Many a burnt-out element, or a partial short circuit 
or a serious “ground” has resulted from the im- 
proper use of badly stained mica, since this iron or 
copper oxide stain is a fair conductor of electricity 
‘and breaks down sometimes at comparatively low 
voltage to flash an arc to ground or to an adjacent 
turn of element wire or ribbon. These phenomena 
can, of course, only occur when this very thin layer 
of metallic oxide exists on the exposed surface of the 
mica sheet, or at a cross-sectionally cut edge. 


TEST METHODS FOR MICA 


Test methods for determining type, physical and 
electrical qualifications of mica are frequently em- 
ployed and a general familiarity with conventional as 
well as special methods are of interest. 

During May, 1946, NEMA’s “Standards for Manu- 
factured Mica” was released. Detailed methods are 
included for testing molded and sheet-pasted or re- 
constructed mica for such characteristics as decrease 
in thickness under pressure (for slippage of layers 
and seepage of binder), dielectric strength, resistivity, 
and mica or binder content. Standard test methods 
are also found in the ASTM 1946 Book of Standards.* 

It frequently becomes necessary to distinguish be- 
tween phlogopitic and muscovitic micas. Two com- 
paratively simple, yet conclusive, tests exist. One is 
to immerse a sample of each type in separate pyrex 
glass beakers containing boiling or near-boiling con- 
centrated sulfuric acid. Phlogopite mica will dis- 
solve completely or at least totally disintegrate into 
very minute pieces, but muscovite will remain vir- 
tually unattacked. This test works irrespective of the 
color, or presence of stains. 

Another test is by the conventional laboratory use 
of a solderer’s gas blow-pipe in conjunction with a 
Bunsen burner. If a small, hot, steady flame is al- 
lowed to impinge (at some predetermined, constantly 

held distance) upon unknown types of mica for 30 
sec, the phlogopite will show its high resistance to 
heat by a very slightly affected surface; muscovite, 
under the same conditions, will show a large, com- 
pletely disintegrated round spot that is now com- 
posed of almost snowy-white flakes which fall to 
pieces at a touch. (See Fig. 8, page 87.) 

Tests for stains and inclusions are visual. Tests 
for the identity of the stains are, of course, chemical, 
except for one case. Black stains of magnetic iron 
oxide can be very easily identified by splitting the 
stained piece until the suspected stain appears on a 
face of one of the lamina; this may be recognized by 
holding the mica so that light from a window is re- 
flected from the surface of the mica to the eye. If 
the stain is on that surface it appears as a film of 
many colors, similar to the appearance of an oil drop 
on water. The stain may then be freed from the mica 
~ *Testing, Grading, and Classifying Natural Mica” (ASTM D3651- 
46); “Testing Pasted Mica Used in Electrical Insulation” (ASTM 
D352-39) ; ‘Measuring Mica Stampings Used in Electronic Devices 
and Incandescent Lamps” (ASTM D652-43); and “Natural Block 
Mica and Mica Films Suitable for Use in Fixed Mica-Dielectric 
Capacitors” (ASTM 748-45T). Pertinent data appear also in other 

specifications covering solid electrical insulating materials as a 


whole. Available at nominal cost from the ASTM, 1916 Race St., 
Philadelphia 3. 
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In addition to standard types 
of screws, rivets and disks, 
Fansteel designs and makes 
Meal (Malthe Lada ae 


and contact assemblies for 


special purposes. A few are 
= ELECTRICAL 
An exclusive product of Fansteel Powder Metallurgy, combining 


High Melting Point Low Arcing of refractory 


Low Arc Erosion metals, with the High Conduc- 


. ~ ti ; t . 
Non-welding Properties ivity of metals such as silver 


3 and copper 
Low Contact Surface Resistance 


FOR HEAVY DUTY CONTACT SERVICE 


Fansteel’s well-known success in pow- 
der metallurgy provides most depend- 
able protection against severe arg 


mechanical wear, sticking _ga#@ pitting. 


One group of Fast€Ils consists of silver 
plus tuagSten or molybdenum. An- 
Pr uses copper as high conductivity 


component. 


The range of Fastell contacts varies 
from high frequency interruption at 
low current, to breaker overload pro- 
tection at several thousand amperes. 


of tis formative book on FAN \| I ae cae CHICAGO, ILLINO!S 
your request without charge. - SALES AND SERVICE IN PRINCIPAL GITIES 


WORLD’S FOREMOST MAKERS OF ELECTRICAL CONTACTS 
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| “ELM. C.” MOTOR 
DRIVES THIS 
“CUT-A-LINE” 
MACHINE 
THROUGH 
24" x 24" 
STEEL INGOT 
IN LESS THAN 
15 MINUTES 




























@ INDIANA OXYGEN 
CO. — makers of the 
“Cut-A-Line"™ Machine, 
came to E.M.C. for 
dependable fractional 
horsepower to drive the cutter through steel ingots 2 feet 
square. Exposed to incandescent heat, the E.M.C. Type 

11-A Fractional H.P. Motor and special gear reduction 
furnish a smooth speed of %° per minute at the start, 
gradually increasing to 100° per minute as the cut 
progresses. 

i DEPENDABLE performance under most difficult conditions, i 
* serving a wide variety of special applications, character- 
‘ ize all fractional h.p. motors carrying the E-M-C name- 

plate. Leading American and foreign industrial organiza- 

tions refer their power design problems to E-M-C. Our 
design engineers will give your requirements their close. 
careful attention. 
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ELECTRIC MOTOR CORPORATION 


Division of Howard Industries 
RACINE, WISCONSIN 
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©} SEND BLUEPRINTS 
Ag AND SPECIFICATIONS— 
Wy NO OBLIGATION! 


Check BAER FIBRE 
for accurate dimension- 
ing, uniform surface, me- 
chanical and electrical 
qualities, and low cost 
per piece. See how effi- 
ciently a BAER FIBRE 
terminal board, bushing, 
gasket, washer or other 
shape can simultaneously 
solve your problem and 
save you money! BAER 
FIBRE is precision fab- 
ricated to your specifi- 
cations. Write for litera- 
ture, 






























Boer focilities are unex- 
celled for stamping, punch- 
ing, drilling, tapping, shav- 
ing, sawing, shearing. 


N. S. BAER 
COMPANY 


MONTGOMERY STREET 
HILLSIDE, NEW JERSEY 








by scraping with a sharp knife. The scrapings will 
be quickly attracted by a magnet brought in prox- 
imity. 

Mica may be tested for dielectric losses (power fac- 
tor) in several ways. A test capacitor may be as- 
sembled using the unknown mica and the loss read 
directly in watts, employing a low-reading, precision- 
type wattmeter. Usually these wattmeters are equipped 
with potential coils suitable for high voltages. Vari- 
ous bridges have been devised so that by null meth- 
ods the capacitance, dielectric constant and power 
| factor may be determined with more or less calculat- 
| ing labor. 

During the war, in order to help conserve strategic 
‘stocks of high-grade India mica, Bell Telephone Labo- 
ratories developed an instrument for quickly testing 
|capacitor-type mica for (1) rejection of defective 
material and (2) salvaging all satisfactory mica from 
| grades normally rejected through visual examination. 
|It is a direct-reading device and operates at a fre- 


| 
| 
| 


National Bureau of Standards 





Fig. 10—Quicker mica-splitting methods are sought 

than the slow hand method commonly employed in 

the mica trade. This illustration of a mica-splitting 

machine, developed by the National Bureau of Stand- 

ards, shows a mica block mounted on a chuck ready 

for shifting under the splitter. Production is said 
to be three to four times faster than by hand. 


quency of one megacycle. The test sample is placed 
between two 2-in. disks and a dial gives a reading 
in terms of “Q” or the reciprocal of the power factor. 
This instrument was designed to accurately determine 
the dielectric characteristics of block mica or stacked 
splits of from 0.01 to 0.03 in. in thickness and from 
less than 2 in. to over 5 in. in width. 

This type of instrument is now in commercial pro- 
duction and a typical model is illustrated in Fig. 9. 
It is a portable, self-contained, battery-operated in- 
strument. Basic components include an oscillator, a 
high “Q” test circuit tuned to a frequency of one 
megacycle, adjustable 2-in. test electrodes with a built- 
in, fixed, low-loss capacitor, and a vacuum tube volt- 
meter calibrated in three ranges of block mica elec- 


| trical quality. These three ranges provide a complete 


direct reading coveragé for all mica dielectric used in 
fixed capacitors as per American War Standards 
C75.3 for characteristics A, B, C, D, E, and F. 

The tedious hand methods usually employed for 
splitting mica has impelled several studies of methods 





of splitting mica by more efficient mechanical means. 
| As a result of such studies, the National Bureau of 
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LORD Mountings Used by The Girdler Corporation in Thermex 
High Frequency Heating Equipment to Isolate Blower Vibration — 
Protect Oscillator Tube—For Greater Efficiency, Service Life. . . 


Greater efficiency—longer service life—smooth, quiet 
performance are obtained in Thermex high frequency heating 
units by thorough isolation of vibration. Protection of sensitive 
electronic eqGipment from vibration is so important that The 
Girdler Corporation, Thermex Div., specifies a complete Lord 
Vibration Control System in their product. 


The Lord Vibration Control System in this Thermex unit 
provides two-way protection ... first, by isolating blower vi- 
bration, and secondly —for complete protection— isolating the 
sensitive oscillator tube from external vibratory disturbances. 
Four Lord Shear-Type Bonded-Rubber Mountings under the 
blower and motor assembly prevent its vibration from damag- 
ing the oscillator tube. Three more Lord Mountings support 
the oscillator tube, effectively guarding it against shock and 
vibration from nearby machinery. 


Whether you manufacture electronic equipment or any 
other product, you can increase your sales by eliminating costly, 
destructive vibration. It will pay you to consult Lord . . . make 
us your headquarters for product improvement through Lord 
Vibration Control Systems. 


Vibvaiion Conttol 


WHEN ORDERING 


DAVIS SOLENOIDS 


Dean W. Davis & Co. assure you exactly the proper 
solenoid to meet your requirements AT LOWEST 
COST. The following fundamental data should be 
taken into consideration when specifying the sole- 
noid to meet your requirements: 


AC or DC. 

Voltage at terminals. 
Lowest voltage encountered. 
Frequency if AC. 

Length of stroke. 


Duty-accelerating, lifting or both. Percentage of 
each. 


Mechanical force characteristics along path of 
motion. 


Time current will be on during and after stroke. 
Time current will be off after stroke. 

Ambient temperature. 

Maximum permissible temperature of coil. 
Conditions as to moisture, acids, fumes, dust, etc. 


Davis engineers will help you select the proper 
solenoid for your job. 


WRITE FOR INFORMATION, OR SEND 
SPECIFICATIONS 


<p> DEAN W. DAVIS & CO. 


Factories in Chicago and Kentland 
1006 FIRST ST.. KENTLAND, INDIANA 








Standards has recently developed a mechanical mica 
splitter (see Fig. 10) that is said to make possible a 
production of 60 films a minute by an untrained oper- 
ator. This is said to compare to an average rate of 
hand splitting of between 15 and 20 films per min- 
ute. The machine as developed is designed for small 
sizes of mica. A large machine would be required for 
general commercial use. Details of the various mech- 
anisms involved are available from the National Bu- 
reau of Standards. No patents have been secured, 
according to the Bureau, and therefore the plans are 
available to mica fabricators.* 


SYNTHETIC MICA 


The critical position of mica during the war has 
naturally encouraged many attempts to synthetize 
mica. These attempts were particularly prevalent in 
Germany; but any extended report on such develop- 
ments would be of relatively academic interest to the 
product designer as, in the net result, no commer- 
cially successful synthetics have been developed. 

These observations regarding synthetic mica should 
not be taken as similarly applicable to substitute or 
replacement materials for mica. As already stated in 
preceding sections of this review, a number of other 
materials have replaced mica in various applications. 
Among such materials could be included ceramics, 
glass, paper, silicones, plastics laminates and resin- 
impregnated glass-fiber mats. In some instances these 
materials are formulated with mica as an ingredient. 
Certain commercial formulations, such as a mica sub- 
stitute made from thin, transparent sheets of ben- 
tonite, have many of the characteristics of mica. An- 
other material is made with a dispersion of colloidal 
magnesium silicate and synthetic resin, which when 
processed, polymerizes to a thin sheet of high dielec- 
tric strength. More recently, investigations have been 
carried on by the General Aniline and Film Corpora- 
tion to evaluate the performance of polyvinyl car- 
bazole films as a replacement for mica in capacitors, 
and reports indicate superior performance under cer- 
tain service conditions. 


FUTURE POSSIBILITIES 


The importance of continuing efforts to synthetize 
mica, however, should not be discounted. Such de- 
velopments are obviously important as a potential 
measure of national security to provide replacements 
for any possible future deficiencies in strategic mica 
supplies. From the peacetime standpoint, a successful 
synthetic mica, available in quantity and competive 
in performance and price with the natural mica, 
should provide the user with a valuable new material. 
It should be less subject to unforeseen price fluctua- 
tions than a natural product, and should be relatively 
more uniform in quality. The user of mica should 
therefore keep himself abreast of current develop- 
ments in the synthetic field, if not from the standpoint 
of current practical applications, then for their poten- 
tial importance. 


* For more details see ‘‘A Mechanical Mica Splitter,” by D. W. 
Kessler (Technical Report 1136) available from the National Bureau 
of Standards, Washington 25, D. C. 

+See “German Ceramic Chemists Develop Synthetic Mica Process,” 

age 226, July 1946 Exectrrica. MANUFACTURING; and “Wartime 
Mica Shortages Gave Impetus to New Testing Methods, also to New 
Substitutes,”” page 236, November 1945 issue. 
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New Ozalid Streamliners 


Now Available 


For Immediate Delivery 


Now, you can order—and promptly receive—a new, moderately 
priced print-making unit that gives you these 5 new advantages at 


no extra cost: 


1. SPEED. In 25 seconds an Ozalid Streamliner reproduces 
your engineering drawings... or anything typed, drawn, 
printed or photographed on translucent paper. 


2. EFFICIENCY. You always get an exact-size positive (not 
negative) copy direct from your original ... produced in 2 
quick steps— Exposure and Dry Development. 


3. ECONOMY. An 812” x 11” print costs you less than one 


Now an easy desk job. You remain seated, relaxed. All 
controls within easy reach. Prints are delivered on top, com- 
pletely dry. Another advantage: You can install your Stream- 
liner in any drafting room or office. Only 6 square feet of 
floor space is required. 


Expanded Production Facilities Now Permit 
immediate Delivery 


Thousands of Streamliners already installed. The following 
list is a typical cross-section of users: 


Montgomery Ward Co. 
New York Central Railroad 
Northern Pacific Railway Co. 
Pan American Airways, Inc. 
Paramount Pictures, Inc. 
Parke, Davis & Co. 
Pittsburgh Plate Glass Co. 
Remington Rand 

Scovill Manufacturing Co. 
E. R. Squibb & Son 
Standard Oil Co. 

Swift & Co. 

Westinghouse Electric Co. 


Armstrong Cork Company 
Bethlehem Steel Corp. 
Bloomingdale Brothers 
Bulova Watch Company 
Chris Craft Corporation 
Chrysler Corp. 

Columbia Broadcasting System 
Dun & Bradstreet 

E. I. DuPont 

General Electric Co. 
General Motors Corp. 
International Harvester Co. 
Lever Brothers 
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and a half cents per copy. 


4. VERSATILITY. The lines and images on your original can 
be reproduced in black, blue, red, sepia, yellow...on paper, 
cloth, foil, film, or plastic. 


5. SIMPLICITY. Anyone can be the operator. Place your orig- 
inal on Ozalid paper and feed into the Streamliner; that’s 
95% of the job. 


A minute ago—engineering drawings. Now she’s produc- 
ing beautiful Ozalid Dryphotos in seconds, in exactly the 
same manner. Note the size: Ozalid prints can be up to 42” 
wide, any length. You can reproduce advertising posters, 
accounting reports—the work of all departments. 


MAIL COUPON TODAY FOR FREE.BOOKLET 
win eam sme its iii ts i in, lg ca te gland roms appa 7 


DEPT. NO. S71 


0 l A L | D Division of General Aniline & Film 
Corporation, Johnson City, New York 


Gentlemen: Please send free, 24-page, illustrated booklet... 
showing all of Streamliner’s uses and 10 types of Ozalid 
prints. 


tint lticieal 
Position__ 
Company 


Address bani annn 
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and kinds of STAR 

Porcelains listed 

FL hee eee 

Fir Me eter 

are ideally suited to ap- 
plications where resistance 

to electricity, heat, moisture, 
chemicals or weathering 

Freee et 

Star has been making Electrical 
Porcelains since 1899, and has 
TT PA Aa 

formulas to meet unusual perfor- 

mance standards. You can order 
strictly according to specifications. 
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PORCELAIN GG 


41 MUIRHEAD AVENUE 


TRENTON'9, N. J. 


Hysteresis Synchronous Motors 
Embody New Design Principles 


(Continued from page 106) 


the inside diameter of the laminations and the spiders 
is held to a close tolerance. 

The next step in the winding process is to line the 
slots with a standard type of paper slot-insulating cell. 
Some of these slot cells may be seen in Fig. 7. These 
slot cells have cuffed ends which protrude from the 
slots and protect the coils from being cut by the edges 
of the brass spider. 

The coils may be laid in the slots by any of the 
usual methods used for winding d-c armatures. Where 
the coil pitch is such that machine winding is feasible 
the entire assembly of Fig. 6 can be placed in a 
winding machine on the centers shown in the mandrel 
and the coils rapidly wound in place. The machine 
used for this purpose is a regular d-c winding machine 
and the stator is handled exactly as if a d-c armature 
were in the machine with the exception, of course, that 
it is not necessary to bring out a lead at the end of each 
coil but only at the end of each phase-group. The 
particular winding illustrated in Fig. 7 is for a four- 
pole stator having a two-thirds coil pitch; as the coils 
span only 60 space-degrees, this particular winding can 
be wound more conveniently by using form-wound 
coils. A group of these coils is illustrated at the left 
in Fig. 7. It will be observed that one side of the coil 
is served with a layer of paper tape which automatically 
forms the insulation between coil sides in each slot. 
The coils illustrated are conventional lap coils and 
are laid in the slots in the same manner as for any 
large d-c armature. Where necessary, the end con- 
nections of the various coils are separated by extra 
paper insulators. 

After the windings have been laid in place, bakelite 
slot wedges, like those illustrated in the lower part of 
Fig. 7, are inserted in the slots. Some of these slot 
wedges have small solder lugs at the ends which are 
used for anchoring the coil leads and for making the 
phase connections. 


IMPREGNATING THE STATOR 


The next step in the process is to impregnate the 
winding with a thermosetting synthetic resin. The 
stator is now heated to 130 C and left at that tem- 
perature for one-half hour to drive out all the moisture. 
While at that temperature it is entirely submerged in 
the synthetic resin and allowed to remain in the resin 
for a half-hour after which it is withdrawn and allowed 
to drain for three hours. Following this, the stator is 
baked at a sufficiently high temperature to thermoset 
the synthetic resin. The stator has now been cemented 
into an integral mass, and may be handled as such. 

The impregnated stator is now mounted between 
centers in a grinding machine and the outside edges 
of the lamination teeth are ground off so as to give a 
smooth outside diameter of a specified tolerance. 
Either the round yoke rings C or the square yoke 
rings D of Fig. 5 are now assembled over the outside 
of the stator teeth. 

The entire stator assembly is now impregnated in 
exactly the same manner as before. Following this 
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PUMPS-MOTORS 
COMPRESSORS 


MORE of EVERYTHING... Except Complication 


_. in Gast Vacuum Pumps ( to 28 in. ), Compressors (to 30 lb.), and Air Motors (to 1 h. p.) 
For Original Equipment 


When you drop a match into an ash 
tray, you don’t put a spring behind it 
to MAKE it drop; it drops by itself. 


Gast design is like that. Instead of 
complicating matters with mechanical 
means for accomplishing ends, Gast 
uses the forces inherent in things them- 
selves. 


Example: A rotor rotates. In doing 
so it creates centrifugal force. In an 
armature that force goes to waste. In 
a piston it doesn’t even exist. But in a 
Gast it compresses the air. (Or creates the 
vacuum. Or runs the motor.) 


Thus the Gast is remarkably free of 
valves, springs, rings, slides, guides, 
hinged members and the like. With 
design that doesn’t get in its own way 
the Gast is direct and simple, finely 
built, reasonably priced. With such de- 
sign the Gast is able to give MORE 
per pound of weight, MORE per horse- 

wer, MORE of what’s wanted, and 

SS of power-consuming, mainten- 
ance-breeding complexity. 


That is what makes the Gast prefer- 
able as standard equipment on other 
machines. How about yours? Better 
send now for the new Gast catalog. 
It’s full of ideas. 


GAST MFG. CORP. 
135 Hinkley Street 
Benton Harbor, Michigan 


Gast Vocuum Pump in a Tank Sump Cleaner 
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Vanes: Self-seating 
. self-adjusting . 
springless. Centrifu- 
gal force holds them 
against cylinder wall. 
LT tlt Moduler 
works’. . . Continu- 
ole y Pere Tine 
flow. , . More air per 


pound of weight, 
more air per horse- 
power. . . Forced- 
air cooling: long life, 
oil economy, no hot- 
oil odor Auto- 
matic sheft seal: no 
pecking, no lesking 
NO adjusting. 


A Gast Compressor is Tucked Inside this Powder Blower 


ENGINEERING TEST OFFER 
.. $0 You Can SEE IF YOU'RE 
MISSING SOMETHING! 


Simply write our Engineering Department and 
explain the operation you think air might 
handle, or describe the job air is already 
doing for you. Our Engineering Department 
will study your problem, select or design 4 
Gast unit to do the specified work at less cost 
or at greater efficiency or both. Then, without 
cost or obligation, the recommended unit will 
be shipped to you for your performance tests. 


It not only tells bow Gasts 
are built and all about them, 


but suggests uses that may 
mot have occurred to you. 
Write for it; no charge or 
obligation! 


2.1781 2 


Gast Vacuum Pump in a Photographer's Portable Printer 
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For Humidifiers 
Large Photographic Dark Rooms 


Air Conditioning Equipment 
Undergrate Forced Draft Units 


HEINZE 
DOUBLE BLOWER UNIT 
LOW POWER CONSUMPTION 
NO RADIO INTERFERENCE 
QUIET 


Heinze also makes Single Blower 
Units — Universal AC-DC Motors 
é, and the tiny Type F Shaded Pole 
_— Induction Motor. 


Heinze Electric Co 


685 Lawrence Street 
LOWELL, MASS 
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how does BEAR 
ee ae 
help YOU? 












‘“‘We are Bear-Balancing 
160 to 170 armatures a 
day. Service calls have 
been reduced to an abso- 
lute minimum.” 















“‘Bear Dy-Namic 
Balancing has 
greatly increased bearing 
life and eliminated vibra- 
tion on our Centrifugal 
Fan Wheels.” 





“Vibration has been com- 
pletely eliminated from 
our 21 inch blower wheels. 
We have had nodifficulties 
with vibration or noise 
since we installed our Bear 
Dy-Namic Balancer.” 





Get complete information on Bear 
Dy-Namic and Static Balancers. 
Write for the FREE Industrial 
Bulletin Topay! 


2400 


BEAR MFG. CO., Dept. E-13, Rock Island, Ill. 
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COMBINATION 


" STATIC AND DY-NAMIC BALANCING MACHINES 








impregnation, the mandrel is removed and a complete 
stator as illustrated in Fig. 8 is obtained. The axial 
ventilating duct is plainly visible in the square stack at 
the left. 

The rotor assembly is shown in Fig. 9 and gen- 
erally consists of a hollow cylinder of permanent- 
magnet steel supported on a non-ferrous spider pressed 
on the motor shaft as illustrated. The bearings are 
the conventional type of oil-less, self-aligning bearings 
which are retained in a brass capsule. The space be- 
tween the bearing and the brass capsule is filled with 
oil-retaining felt pads. 

The complete machine is now assembled by inserting 
the rotor in the stator tunnel and pressing the bearing 
capsule into the brass spider at each end. These brass 
capsules are a light press fit in the brass spider and 





Fig. 12—Completely assembled unit 805E motor, 
rated at 1/250 hp, with stack length double that of 
the 805D and with external fan. 


align the rotor concentrically inside of the stator tunnel. 
It should be pointed out that the method of assembly 
of the stator on a true polished mandrel makes the. 
stator tunnel a true cylinder, and no difficulty is 
experienced in aligning the rotor in the tunnel. The 
only eccentricity which must be held to close tolerance 
is that between the inside of the oil-less bearing and 
the outside of the capsule. In this particular machine 
which has a rotor 134 in. in diam, the clearance 
between the rotor and the stator is only 0.008 in. 

The completed square-yoke assembly is shown in 
Fig. 10. Here the yoke laminations are compressed 
between the square end castings by screws which 
fasten into the lamination studs. These studs are 
shown in Fig. 8. The square ends do not affect the 
alignment of the rotor in the tunnel and merely serve 
as a protection for the ends of the windings. The 
ends of the brass capsules rest in recesses in the end 
castings and the bearing capsules are held tightly in 
the stator tunnel by compression springs between 
them and the castings. The square end castings are 
thus positioned by the brass bearing capsules. The 
square design, besides providing a neat-looking pack- 
age and protection for the windings, is particularly 
well adapted for fan cooling where increased ratings 
are desired. 


In Fig. 11, at the right, is shown a completely as- 
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... Adopted by leading industrial and household 
appliance manufacturers 


The HEYCO is designed to absorbcord pull, appliance life. Made for all household and indus- 
push and torque and insulate the wire from the trial electrical products and will accommodate 
chassis. Made from DuPont Nylon, the HEYCO  alltypesof wire up to %” diameter. Test samples 


imparts a positive non-slip grip—it does not cut, sent on receipt of wire specifications. HEYMAN 
bruise or damage the wire. HEYCO increases MANUFACTURING CO., KENILWORTH, N. J. 
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In Canada approved by tZ\ 
Canadian Standards Association #8919 
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CLINGO AMOUNCES 


l THE NEW MODEL ‘G’ 
FRACTIONAL H.P. MOTOR 





SYNCHRONOUS OR INDUCTION 
MOTORS, DESIGNED AS SPLIT- 
PHASE, SINGLE-VALUE CAPACI- 
TOR, OR THREE-PHASE TYPES 
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ia HE new Model “G” Elinco motors are => 
oi rated: as synchronous motors at 1/20 %: 
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h.p. at 1800 r.p.m.; as induction motors 
at 1/10 at 1700 r.p.m.; 115 volts, 60 cycle =: 
A.C. A wide variety of other specifications * 
can be filled depending on requirements. °+:: 
They can be made as 2-pole machines at =: 
3600 and 3400 r.p.m., respectively; they «'s 
can be wound for 1100 and 1200 r.p.m., == 
; as well as for 230 volts, 50-60 cycle A.C., &: 
and other variations. aX 
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23 Model "G” motors are 4-3/8” dia., 5-7/8” * 
* long, and internal fan cooled. Cast alumi- : 
num housings and end brackets, wrinkle «! 
<; finish. Equipped with ball bearings, single 
“33 shield instrument type. Either base or face 
=i mounted. Available with automatic reset 
cy thermal overload protection, and as totally 
2 enclosed units at reduced ratings. 


Tbe 


5 SPE 
BY sic Fa eS 


RG eRe hy 


“* 
oe 


a 


x 


* 


Oe a st ee ask PRIN tg eet 
SERA as 


exe 


ELINCO DOES NOT MANUFAC. 
TURE OR CARRY STOCK moO. 
TORS; ALL UNITS ARE PRO- 
DUCED TO ORDER IN SPECIAL 
HIGH-PRECISION INSTRU- 
MENT-TYPE MOTORS AND 
GENERATORS—EITHER TO 
THE BASIC SPECIFICATIONS 
OF THEIR OVER 230 DIFFER- 
ENT TYPES, OR TO WHATEVER 
PHYSICAL OR ELECTRICAL 
VARIATIONS ARE REQUIRED 
TO MEET SPECIAL USES 


tlectric Indicator Co. 


STAMFORD, CONNECTICUT 








sembled stator made from the four-tooth laminations of 
Fig. 4. The winding is two-phase with a coil pitch of 
14, which in this special case, where there are only four 
teeth, results in the coil surrounding one tooth only. 
The two coils on opposite teeth are connected in series 
to make one phase, while coils on opposite teeth 90 
deg away from the first set are connected in series 
to make the other phase. The stator laminations and 
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Fig. 13—Performance characteristics of the unit 803E 

hysteresis motor, operating on balanced 2-ph, 117 

volts, 60 cycles at 1800 rpm, and developing 1/20 hp 
with a temperature rise of 56 C. 
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Fig. 14—Performance of the same unit 803E motor 

represented in Fig. 13, but operating from single- 

phase supply and developing 1/25 hp with a tempera- 
ture rise of 55 C. ‘ 


brass spiders are assembled on a mandrel in exactly 
the same manner as previously described. The coils, 
however, because of the unique choice of pitch, no 
longer overlap and may now be wound on bobbins 
and then placed over the stator teeth. The terminals 
of these coils are connected to binding posts on the 
bakelite connection ring shown in the front. Because 
of the special way the lamination is punched out of the 
yoke ring, it is possible to assemble the yoke ring 
back on the assembled stator laminations without 
grinding the stator teeth. This simplification over 
that for the multitooth stator previously described is 
only possible because of the relatively large space 
between the stator teeth. The completely assembled 
stator is heated and impregnated as described previ- 
ously. The rotor and bearing capsules for this ma- 
cine are also shown in Fig. 11, and are similar to those 


illustrated in Fig. 9. 
The motor shown in Fig. 11 is the unit 805D which 
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PERFORMANCE 
TO THE Nth DEGREE 


For thoroughly dependable, 
ruggedly built thermostatic 
stove controls, industry turns to 
Robertshaw and its American 
Thermometer Division. And for 
plastics, this leader in its field 
turns to Kurz-Kasch. For the well- 
known Robertshaw thermostat, 
we mould 6 pieces of urea or 
phenolic material—control knob, 
broil temperature block, selector 
switch housing, line terminal 
block, contact arm insulating bar 
and 2 pilot light housings. 

The original moulds for these 

pieces— some enlarged since 

—are still in quantity produc- 

tion after 9 years of service! 
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Want Plastics Costs 
UNDER CONTROL? 


Oricinat mouio cost makes up a big chunk of most bills for 
plastic parts. Especially if worn moulds or outmoded ‘moulds 
necessitate frequent replacements. 


But when you can amortize the cost of one set of moulds over 
9 to 15 years of steady scheduled production—Mister, that’s a 
different story! That’s the Kurz-Kasch story! We preach—and 
practice—the principle of designing for the future and building 
moulds for the future too. Take this American Thermometer 
electric thermostat. Some of the original moulds have been altered 
to double capacity, but the original cavities and forces are still in 
use after 9 years of busy production. 


If your product or its components can be made better out of 
thermosetting plastics—and if you want your job designed and 
engineered for years of low-cost quantity production—ask for a 
Kurz-Kasch engineer. He’ll answer both “ifs” without obligation. 


Kasch 


FOR OVER 31 YEARS PLANNERS AND MOULDERS IN PLASTICS 


Kurz-Kasch, Inc. © 1419 South Broadway * Dayton 1, Ohio 
BRANCH SALES OFFICES: New York, Lexington 2-6677 «+ Chicago, Harrison 5473 
Detroit, Randolph 5214 « Los Angeles, Prospect 7503 «+ Dallas, Lakeside 1022 
St. Louis, Rosedale 3542 « Toronto, Canada, Adelaide 1377 
EXPORT OFFICES: 89 Broad Street, New York City, Bowling Green 9-7751. 
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Designers find Western Felt useful for many 
component parts in which extra perform- 
ance characteristics are essential. It’s an 
unusually versatile material that can be 
processed to a wide range of specifications — 
from wool soft to rock hard. 


Resilient, flexible or compressed — West- 
ern Felt has high resistance to water, oil, 
age, heat and wear. It cuts readily to any 
form and does not ravel, fray or lose its 
shape. 


In one form or another, felt is used profit- 
ably in thousands of products for isolating 
vibration, absorbing sound, cushioning 
shock, filtering liquids, retaining liquids, 
etc. New uses are found daily. 

' thetic Prod- 
Acadia Sym! ST 


Division, 
ERN FELT WORKS: 


Western Felt Works engi- 
neers are ready to help you 
oblem involving 


on any pr 
the possible use of felt 


Write, wire or phone 


WESTERN FELT WORKS 
AG 


4035-4117 Ogden Avenue, Chicago 23, Illinois 
Branches in All Principal Cities 


LARGEST INDEPENDENT MANUFACTURERS and CUTTERS of WOOL, HAIR and JUTE FELTS 
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has a stack length of only one-half in. This lamination 
is also built up to a 1-in. stack length which develops 
twice the power and is known as the unit 805E motor. 

Fig. 12 shows the completely assembled unit 805E 
motor. Both the 805D and the 805E use identical 
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POWER INPUT-WATTS 


LINE CURRENT-AMP 
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EFFICIENCY-% 
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a a eo 
TORQUE-OZ -IN. 
Fig. 15—Characteristic curves for the unit 805D mo- 
tor operating at 3600 rpm from 117 volts, 1-ph, 
60 cycles 


cases, the only difference being that in the D model 
the fan is inside the case, whereas in the E model the 
fan is mounted externally. 

For conventional power purposes both the unit 803 
and the unit 805D and E motors can be operated 
either polyphase or single-phase. The unit 803 can, of 
course, be operated either two- or three-phase while 
the unit 805 motor can be operated only two-phase. 
The principal data for these machines together with 
full-load data for single-phase operation are presented 
in Tables I and II respectively. 

In Figs. 13 and 14 there are given the polyphase 
and single-phase load characteristics for the unit 803E 
motor, respectively. 

In Figs. 15 and 16 there are shown the single-phase 
load characteristics for the units 805D and 805E 
motors, respectively. Polyphase data are not given for 
these motors as the application is so seldom made. 

It will be observed, in the case of the polyphase 
characteristic for the unit 803 motor, that the starting 
torque is of the order of 150 per cent of the 
synchronous pull-out torque. This will be recognized 
as a very good starting torque for a true synchronous- 
start machine. For single-phase operation the starting 
torque is made about equal to the synchronous pull- 
out torque. On single phase the ratio of the starting 
torque to the synchronous torque can be altered by 
changing the size of the condenser. If it is desired 
to obtain a starting torque much in excess of the 
synchronous torque, an extra large condenser would 
have to be used which would cause extreme heating 
at no load. For practical operation under this con- 
dition it would be necessary to cut out a portion of the 
condenser by means of a centrifugal switch when the 
motor came up to speed. It will be observed that for 
both polyphase and single-phase operation the eff- 
ciency at maximum load is of the order of 52 to 58 
per cent, which is good for a machine of this size. Two- 
pole machines with this size lamination running at 
speeds of 3600 rpm will show a considerably higher 
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Tumbler switch and phosphor bronze contact springs, courtesy 
Elcon Manufacturing Company Los Angeles, Calif. 


_..FOR DEPENDABLE SPRING CONTACTS 


The reliable operation of electrical switches depends 
primarily upon the proper selection of material for the 
contact springs. It is in such vital applications that 
Bridgeport’s Improved Phosphor Bronze greatly extends 
the efficient service life of electrical parts. For spring 
contacts, it provides exceptional resistance to fatigue 
failure and retention of spring properties long after 
inferior materials would fail. 

Many other desirable properties of Bridgeport’s 
Phosphor Bronze make it ideally suited for application 
in springs, relay arms, wipers, bellows, diaphragms 
and other mechanical and electrical parts. It has excep- 
tional corrosion resistance, high strength and can be 
readily formed into complex shapes. 

You will find that the generous use of Bridgeport's 
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Improved Phosphor Bronze in electrical, electronic 
and mechanical equipment will result in lower mainte- 
nance, dependable performance and prolonged service. 
Bridgeport makes a full line of brass, bronze and cop- 
per mill products in the form of sheet, rod, wire and 
tubing. Our experienced laboratory staff will be glad 


to help you with your metal problems. 
epee 
Mills at Bridgeport, Connecticut, and Indianapolis, Indiana. 
In Canada —Noranda Copper and Brass Limited, Montreal 
BRASS + COPPER - BRONZE - DURONZE + SILICON BRONZE 


ALUMINUM BRONZE + CUPRO NICKEL + NICKEL SILVER 
Rod + Strip + Wire + Tubing 


BRIDGEPORT BRASS COMPANY 
BRIDGEPORT 2,CONN. + Established 1865 


<@ —A PRODUCT OF 


BRIDGEPORT BRASS 
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QUALITY 
WITH 
— PRODUCTS 
BATTERY 
ELIMINATORS 
For =. and TESTING 
AUTO RADIOS 
New Models . . . Designed for Testing D.C. Electrical 
Apparatus on Regular A.C. Lines. Equipped with Full- 
Wave Dry Disc Type Rectifier, Assuring Noiseless, In- 
terference Free Operation and Extreme Long Life and 
Reliability. 
@ Eliminates Storage Batteries and Battery Chargers. 
@ Operates the Equipment at Maximum Efficiency. 
@ Fully Automatic and Fool-Proof. 
@ Type 60-ELIA . . . Rated Output 6.3 V. at 6.5 Amp. 
Dealer Net Price $22.80 


@ Type 120C-ELIO... Rated Output 6.3 V. at 14 Amp. 
Dealer Net Price $37.20 


Designed for Use in Standard Vibrator-Operated Auto 
Radio Receivers. Built with Precision Construction for 
Longer Lasting Life. Prices are app. 15% lower. 


STANDARD 
and HEAVY 
DUTY 
INVERTERS 


For Inverting D.C. to A.C. 

Specially Designed for Operating A.C. Radios, Television 
Sets, Amplifiers, Address Systems, and Radio Test equip- 
ment from D.C. Voltages in Vehicles, Ships, Trains, 
Planes and in D.C. Districts. 


Write for New ATR Cataloge—Todav! 
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SAINT PAUL 1, MINNESOTA trae ae 


,Jmotors show no tendency to hunt and so are partic- 






efficiency of the order of 75 per cent. 

The data of Figs. 13 and 14 are taken on a very 
conservative basis. Each point on the full-line load 
characteristic curve represents the operation immedi- 
ately after the rotor has pulled the torque load into 
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Fig. 16—Performance characteristics of the unit 
805E motor operating at 3600 rpm from 117 volts, 
l-ph, 60 cycles 
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POWER INPUT, SIGNAL PHASE- WATTS 
Fig. 17—Output of the unit 805D when used as a 


control motor with quadrature excitation, one phase 

supplied from the line and the second phase from a 

signal source, for three different levels of input to 
the power phase. 





synchronism from a speed below synchronism. If, 
however, the motor is brought up to speed at no-load, 
and then load is gradually added, the maximum torque 
load which the motor can hold in synchronism is 
greatly increased with a corresponding increase in 
efficiency at the pull-out point. The additional torque 
which may be carried under this condition of load- 
ing is shown by the dashed extension to the speed 
vs. torque curve in Fig. 14. Thus, on single-phase, 
a maximum output of 38.5 oz-in., corresponding to 
an output of 51 watts at 61 per cent efficiency, is ob- 
tained. This represents a synchronous output of 17] 
per cent of the nominal rated value. 

The efficiency of the 805D motor is comparable to 
that of the conventional single-coil, shaded, two-pole 
induction motor of about the same power rating, 
while the efficiency of the 805E motor is considerably 
higher. 


As has been mentioned previously, these synchronous 


ELECTRICAL MANUFACTURING 





What this little Sleeuing 
Weaus te KC Victor 


Look at the chassis of this new RCA Victor Fiberglas Sleeving is used by RCA Victor in seven 


television receiver and see how careful “big” production and developmental models of television 
companies are about a “‘little’’ item like insulation. receivers. 


The leads to the bleeder resistors in this new 
television set require a non-combustible insulation 
with a high degree of flexibility. Temperatures 
encountered are well over 100°F. That's why 
RCA Victor engineers selected BH Extra Flexible 
Fiberglas Sleeving. With BH Fiberglas Sleeving 
they not only meet Underwriter’s specificatiggssi™ 


Check your insulation requirements against 
these advantages of BH Fiberglas Sleeving — 
flexible as string, will not crack, cuts clean, will not 
fray, resists abrasion, heat resistant to 1200°F. Try 


remarkable insulation in your own plant, in 
wir own product. 


®BH Non-Praying Fiberglas Sleevings are made bv an exclusive Bentley, Harris process (U.S. Pat. No. 2393530). ““Fiberglas”’ is Reg. TM of Owens-Corning Fiberglas Corp. 


USE COUPON NOW 
Bentley, Harris Mfg. Co., Dept. M-17, Conshohocken, Pa. 


i s I -Fre y Fiberglas Sle 2 . . 
I am interested in BH Non-Fraying Fiberglas Sleeving for a Send samples, pamphlet and prices 
( product) 


operating at temperatures of "Fr, @ volts. Send samples so I can see for myself how on other BH Products as follows: 
BH Non-Fraying Fiberglas Sleeving stays flexible as string, will not crack or split when bent. (0 Cotton-base Sleeving and Tubing 


Ben-Har Special T iberglas 
NAME } . DRAM st COMPANY ___ 2 Oden - pecial Treated Fiberglas 
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This low cost unit provides positive pro- 
tection against the hazards of incorrect 
paralleling of A.C. generators. It auto- 
matically controls circuit breaker closure 
when generator frequency, voltage and 
phase are correct. 


Only one synchronizer needed for any 
number of generating units. 


Write for further details. 


BURL 


521 FOURTH STREET BURLINGTON, IOWA 





A stronger and more 
versatile uninsulated 
electrical conductor 
makes FLEXO WIRE and 
CABLE especially suited 
to your individual 
needs. Our engineering 
department is prepared 
to work with you so 
that you can gain full 
advantage of FLEXO’S 
amazing built-in Con- 
trolled Flexibility. 


FLEXO wiki COMPANY 


en as LL 


WRITE TODAY FOR 
CATALOG 59 


INGTON INSTRUMENT COMPANY 





ularly useful where an absolutely constant angular 
velocity is required. This feature is also useful when 
it is desired to drive a high inertia load such as a 
gyroscope rotor. Any rotor having a pulsating torque 
characteristic cannot of course be used to synchronize 
a high-inertia load. 

Another service to which these motors are applicable 
is control applications. For this type of work one 
phase of the motor is wound with a low impedance 
for connection to the power supply, while the other 
phase is wound with a high impedance for direct 
operation from a vacuum-tube circuit. The phase 
connected to the power supply can be wound with 
different impedances in order to change the power 
input and hence the sensitivity of the response. Fig. 
17 shows the control motor characteristics for the 
unit 805D. This response, which is measured by the 
stall torque of the motor, is shown for three different 
levels of power from the line phase, and is plotted 
against the power input from the signal phase which 
is gradually varied from zero to a maximum. Where 
control torque values in excess of those which can be 
economically developed by the unit 805D motor are 
required, the unit 805E can be used. This motor will 
give approximately twice the torque output. 


NEW FIELDS OF APPLICATION 


As shown by the data presented, this new type of 
hysteresis motor opens up a new field of application 
for the synchronous motor in the fractional-horsepower 
range. Because of its greater efficiency, small size and 
weight, it will find application fields at present re- 
served for other types of motors. Where special 
features, such as low noise level, synchronous opera- 
tion, and a continuous, non-pulsating, synchronizing 
torque are necessary, it will be indispensable. 


CORRECTION 

@ @ The motor-driven fan pictured above is a special 
type designed for drying hay in the mow, and is a 
product of the Robinson Ventilating Co., of Zelienople, 
Pa. The picture was erroneously credited to the Aero- 
vent Fan Co., when it first appeared on page 147 of 
October ELECTRICAL MANUFACTURING as one 
of the illustrations of the article, “The Electrified 
Farm, New Frontier of the Product Designer.” 
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but which is best tor you? 


Do you need a source of d-c, where space and allow- 
able weight must be held to a minimum? General 
Electric has the answer . . . a selenium rectifier. 

Must equipment operate where it is subject to in- 
termittent overloads of short duration? The answer 
will probably be a copper-oxide rectifier. 

Perhaps exceptionally low cost is the most im- 
portant requirement ... then you will want to con- 
sider General Electric Tungar rectifiers. 

But, regardless of what application you have in 


mind, your first step should be to consult a General 


Electric rectifier specialist. With his years of practical 


experience with the only manufacturer of all three 
basic types of low-voltage rectifiers, he is thoroughly 
qualified to give you impartial advice. 

After considering all factors such as size, weight, 
performance characteristics, and cost that affect your 
designs, the General Electric engineer can readily de- 
termine the best rectifier for you. 

Why not take advantage of our engineering serv- 
ice now? There is no obligation. Just ask your local 
General Electric rectifier specialist to call, or send your 
problem to Section A98-1222, General Electric Com- 


pany, Bridgeport 2, Connecticut. 
*Trade-mark Reg. U. S. Pat. Of. 
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Left, armature and, 
right, field of elec- 
tric motor being 
dried by infra-red. 





















PREFERRED FOR 
PRODUCTION DRYING 














































































































































Because they're especially made for industrial use, Nalco Infra-red 
Lamps are widely preferred for production drying and baking. Their 
quick, penetrating heat assures completed jobs in a fraction of the 
time required by ordinary methods. The flexibility of infra-red 
makes for easy, quick changes in production line set-ups. Low 


initial and replacement cost makes installation of this production- 
proved lamp practical and more economical. 


Send for Bulletin: “Drying Problems Made Easy” 






The Shape and 
1 4 Size YOU need! 


Mt 
PARAMOUNT 
wounn PAPER TUBES 


All Sizes in Square 
and Rectangular Tubes 


Leading manufacturers rely on 
the quality and exactness of 
PARAMOUNT paper tubes for 
coil forms and other uses. Here 
you have the advantage of long, 
specialized experience in pro- 
ducing the exact shapes and sizes 
for a great many applications. 
Hi-Dielectric, Hi-Strength. Kraft, 
Fish Paper, Red Rope, or any 
combination. Wound on auto- 
matic machines. Tolerances 
plus or minus .002”. Made to 
your specifications or engineered 
for YOU. 


Inside Perimeters from .592” to 19.0” 


PARAMOUNT PAPER TUBE CORP. 


612 Lafayette St., Fort Wayne 2, Ind. 
Manufacturers of Paper Tubing for the Electrical Industry 
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NEMA’s 21st Annual Meeting 
Elects Officers, Honors Veterans 


(Continued from page 89) 


of the Motor and Generator Section. 

Aside from the new performance standards for 
integral horsepower induction motors, printed in full 
on page 94 of this issue, the Motor and Generator 


Edward 





E. 





Helm 


New chairman of the NEMA 
Motor and Generator Sec- 
tion. Upon graduation from 
Pennsylvania State College 
in 1924, Mr. Helm joined 
Reliance Electric & Engi- 
neering Co., Cleveland, 
where he is now vice presi- 
dent in charge of sales. 























Section reported the following items as having been 
sent to letter ballot to become standards, if approved: 


1. Basis of rating for single-phase integral horse- 
power motors and definitions of general purpose, 
single-phase fractional horsepower and integral- 
horsepower motors similar to NEMA adopted 
standards on fractional-horsepower and polyphase 
motors. 


2. New V-belt sheave standards for motors includ- 
ing speed and pulley diameter characteristics. 

3. Endshield mounting and shaft dimensions for 
integral-horsepower vertical solid-shaft motors 
and fractional-horsepower close coupled pump 
motors. 


4. Dimensions for small universal fractional horse- 
power motors. 


uw 


Various miscellaneous standards on nameplate 
markings, dimension tolerances, and operating 
characteristics. 


Further consideration is being given to the following 
for possible standardization: 


1. Frame sizes for totally enclosed fan-cooled and 
splash-proof motors in sizes above 25 hp at 
1800 rpm. 

2. Performance standards for wound-rotor induc 
tion motors. 

3. Performance standards on fractional-horsepower 
polyphase motors and small fractional-horse- 
power motors. 


4. Crane motor standards. 


General Electric Co. has opened its Coshocton, Ohio, 


| plastics manufacturing plant which dotbles the company’s ca- 
| pacity for the production of laminated plastics products. This 


plant replaces G-E’s facilities at Lynn, Mass. The Coshocton 
plant has complete facilities for the manufacture of high 
pressure laminates, fabrication of these materials and the pro- 
duction of Fabroil gears. The plant consists of three buildings 
with the principal manufacturing building comprising 235,820 
sq ft. Manufacturing facilities include a 5000-ton press capable 
of producing laminated sheets 50 by 100 in. 
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TRUMBULL( TJ) ELECTRIC 
MOTOR CONTROL 


Click ... click... click... click... all day long the sturdy magnetic contactors 
in this special Trumbull Control Panel cut the driving motors of a modern 
machine tool in and out . . . delivering thousands of finished pieces per hour 
where production was once counted in hundreds, 

Nothing very unusual about a setup like this nowadays, but it’s a good thing 
to keep this type of installation in mind because it has practically unlimited 
NEW applications and variations. 

Trumbull engineers, who pioneered many aspects of efficient, modern, auto- 
matic motor control, are ready now to help NEW industries and NEW equip- 
ment builders in the drive to increase machine output as a means of reducing 
production costs. 








THE TRUMBULL ELECTRIC MANUFACTURING COMPANY 


PLAINVILLE, CONNECTICUT 
OTHER FACTORIES AT NORWOOD, OHIO + LOS ANGELES + SAN FRANCISCO + SEATTLE 
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| © © Electric Motor-Driven Machines 
Among Arc-Welding Design Contest Winners 
Some 467 awards ranging from $100 for honorary 
mention to $13,200 for the first grand award were 
recently announced by the trustees of The James 
_F. Lincoln Arc Welding Foundation in its $200,000 
Design-for-Progress Program. Although the first two 
awards were garnered by papers in the aircraft and 
| structural building classifications respectively, it was 
significant that the greatest number of papers sub- 
mitted were in the machinery classification. Much 
of the machinery covered in these papers was electric 
motor-driven. A brief description of some _prize- 
winning papers in the machinery category follows: 
Metal cutting machine. (E. M. Barrett, plant super- 
intendent, Clayton Manufacturing Co., El Monte, 
| Cal.) An automatic drilling, facing and countersink- 
ing machine with an indexing table. Eighteen spindles 
enable that many operations to be performed simul- 
taneously on water softener valves under the care of 
one workman. Arc welded parts include combined 
base and oil reservoir, indexing table and base, 
coolant tank, control stand, gear box and cover, motor 
base, spindle housing and column head spacers. 
($2,200 award-winner. ) 
Courtesyper | Lifting magnets. (Robert J. Neville, superintendent, 
Aircraft Corp. | The Electric Controller and Manufacturing Company, 
Cleveland.) A line of lifting magnets redesigned for 
arc-welded construction to replace bolted construction. 
The new magnet has a pleasing appearance, it has 


| BEFORE YOU SOLDER joints so tight that it can be used for underwater 


work, it can handle an increased pay load and its 
ji | cost has declined. ($1700 award-winner.) 
. BE SURE OF THE FLUX | Punch press. (Robert Soman, chief draftsman, 
Warren City Manufacturing Co., Warren, Ohio.) A 


75-ton open back inclinable press of arc-welded de- 
sign for quantity production. Stress and deflection 


@ Don’t risk solder failure because of incorrect fiux! 


1 Every solderi i i i ire- oe . ; 
oe ees paeodappio van apace seqene _ analysis given, also cost analysis compared with two 
ments for a tight, clean bond. That’s why Kester has | other possible types of construction. ($100 award 
developed hundreds of flux formulas to meet exact | winner.) 
specifications for every flux need. | Press frame. (Anton Chryst, Jr., engineer, Pioneer 
Engineering Works, Inc., Minneapolis 13.) The cast 
® Salts, paste, or liquid—you can- count on Kester | frame of a heavy duty press brake. An arc-welded 
Fluxes in any form to properly clean, prevent oxida- frame was constructed to replace it, using the same 


. g mechanical parts. ($100 award-winner.) 
. tion and pave the way for reliable solder bonds. Shoe ae, (William A. Janson, draftsman in de- 


© Helf a century of practical . t . velopment department, Clark Controller Company, 
age aeemaa Cleveland 10.) This brake is of the drum type and 


|| the om specifications of Kester engineers. Consult operates magnetically. It is used on such mechanisms 
them without obligation on any flux problem. | as cranes, mill rolls, manipulators and furnace 
chargers. ($500 award-winner.) 


KE The 1946-47 Award Program is the third in a 
STER SOLDER COMPANY seri f f similar program al is only one of man 
4209 Wrightwood Ave., Chicago 39, Illinois | STS 0% Simlar programs y y 
z educational activities of the Foundation which was 
- astern Plant: Newark, N. J. aah 1936 “ d " 1 
eee Canadian Plant: Brantford,Ont. organized in to encourage and stimulate 
W | scientific interest in, and scientific study, research 
| and education in respect of, the development of 
| arc welding.” 








Walter J. Niles has been elected president of Frederick 
Hart & Co., Inc., Poughkeepsie, N. Y. He succeeds Charles 
R. D’Olive who has resigned. Mr. Niles joined Hart a year 
ago as vice-president and general manager. Before that he 

ee ee a a ee eo INDUSTRY | was general manager of the Poughkeepsie, N. Y., plant of 
International Business Machines Co. 
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ON LONG RUNS 


FIGURE YOUR SAVINGS 


FROM A PERMANENT MOLD 


ia. 


And also figure on a BONUS in lightness! 


If your quantities justify it, a permanent 
mold casting will save you a lot of 
money in machining costs—rough ma- 
chining and finish machining. 

Further—a permanent mold casting 
of American Magnesium pays off by 
the elimination of dead weight. Mag- 
nesium is 35% lighter than aluminum, 
75% lighter than steel. 

The double economies of American 
Magnesium Permanent Mold Castings 
are something to investigate. You can’t 
lose by looking into it. Many others 
have found their time well rewarded. 
The 59 years of light-metal know-how 
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of Aluminum Company of America 
is ready to help you, too. If you can 
save —why not? ALUMINUM COMPANY OF 
AmerICA, sales agent for American 
Magnesium Products, 1715 Gulf Build- 
ing, Pittsburgh 19, Pennsylvania. 


AMERICAN 
MAGNESIUM 
CORPORATION 





© @ Small Monorail Tractor 


THE een, SIRS ae a | Adds Travel Function to Hoists 


A new idea in traction effectiveness has been em- 


bodied in the Trojan, an electric motor-traveled, mono- 
) | jay - if 7 7" M i | fay i S rail tractor designed by the Detroit Hoist & Machine 
Co., 8226 Morrow St., Detroit 11. This tractor is sus- 
pended on a pair of wheels that run on the bottom 


Used Extensively by Manu- | flange of an overhead monorail beam. It is so ful- 
facturers of OW Burners, 

Radio, Testing Devices, Ma- 

chines, Appliances and Equip- 

ment. 


The complete terminal consists of two 
parts—the base stud (male) which can 
be furnished tapped for 6/32”, 8/32”, 
10/32” or 10/24” machine screws—and 
the spring snap terminal (female). 

The base stud is fastened to panel or 
electrode of the sparking plug, the spring 
snap terminal is fastened to the ignition 
cable. 

Merely push the terminal on the base 
stud, and it snaps into place making a 
positive electrical connection. To re- 
move just pull it off; no screws to bother 
with, no springs to bruise fingers. 


Write today for descriptive folder illustrating our complete 
lime of terminals, nipples, tools, base studs, etc. No obligation. 


tHe Rajah co. ‘he, 
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COMPRESSION AND INJECTION 


M "Vr 


FH 
The Trojan tractor, upper left, pulling a loaded hoist 
Bobbins... along an inclined monorail. The diagram serves to 
Ses ° ® 
show how the traction wheels are pressed up against 
the rail flange by cantilever action. 


of 


crumed that its own weight exerts an upward pressure 
through a second pair of wheels against the under side 
of the flange. The result is an effective ‘ ‘biting action” 

that permits a relatively small, compact, light-weight 
tractor to travel comparatively heavy loads, even up in- 
clined monorails. 

The tractor can be applied to existing hand-operated 
monorail hoists; it can also travel monorail conveyor 
lines, open and close garage doors and airport hangar 
doors. In slightly altered form it can be applied to 
travel existing hand-operated crane bridges by power. 

The illustration shows a picture of the traction unit 
pulling a loaded hoist up an inclined monorail. Power 
supply connections are not shown nor are controls for 
the tractor. The inset drawing suggests the basic prin- 


ciple of the fulcrum embodied in the tractor design. 


millions of Customolded parts .. . Skilled in meeting Wheel A carries the weight and runs on the upper side 
precision specifications on difficult operations. Name your of the rail flange. The driving wheel B obtains traction 
Customolding requirements. Midwest will measure up. by being pressed against the lower side of the rail by 


° ° leverage action. In the drawing the vertical line GC 

A rn Atti passes through the center of gravity, line FF through the 

\ 4 center of wheel A and line HH through the center of 
TODO ee 


Tooled to build efficient molds for fast economical 
production... Experienced in planning and delivering 


SUIGIOW WOLSN)D GNV SYUINvVWwa' 


wheel B. The upward pressure of wheel B against the 
Ee APOE iis eR rail is therefore the weight of the tractor times the ratio 
of distance M to distance NV. 
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makes the difference! 


r you use springs, you can profit from the 
moral the illustration points out. The secret 
to top notch spring performance lies in good 
spring engineering. 

That’s why so many spring users install Amer- 
ican Quality Springs in their products. 

These superior springs have been engineered 
to resist fatigue .. . hold their shape with un- 
usual success . . . give long and faithful service. 


Included in our line of springs is every type 
and size of compression, extension, torsion and 
flat spring in common use. 


Our unexcelled production facilities mean that 
you can usually count on speedy delivery of 
American Quality Springs in whatever quantity 
you want. 

Whether you buy springs ready-made or 
make them yourself, bring your spring problems 
to us. Our experts will see to it that you are 
supplied either with exactly the right springs for 
your job, or with the best spring wire obtainable 
for making your own springs. 


AMERICAN STEEL & WIRE COMPANY 


Cleveland, Chicago and New York 


Columbia Steel Company, San Francisco, 
Pacific Coast Distributors 


Tennessee Coal, Iron & Railroad Company, Birmingham, 
Southern Distributors 


United States Steel Export Company, New York 


UNITED STATES STEEL 


YS 
SPRINGS ey 


ay 


%, 
CATS 
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® © Controlling Air Temperatures 
in Railway Cars 

Rador, a war-developed heating modulation system 
for railroad cars, has been installed on coaches of the 
Chesapeake and Ohio Railroad, according to the manu- 
facturer, the Vapor Car Heating Company, Chicago. A 
system of especially designed thermostats, each with its 


Thermostat satisfied 
Steam valve closed 
Heater circuit open 


Ry, 


SPEED 
/ REDUCERS 


| ONE SOURCE... 
' Metorized or Motorless 


All motors, brakes, gears and speed 
reducers are built completely by 
Janette . . . there is no divided 
responsibility fortheir design, man- 
ufacture or successful operation. 


‘Bulb actuated by electric heat only 
~ Bulb actuated by room temperature’ 


A right angle countershaft reducer is 
advantageous for most installations, 
because less space is necessary. The aa a 
worm, or combination worm and plan- Steam valve open 
: circus 
etary gears, used in Janette reducers, 
make one of the most sturdy, compact 
gear drives available, when power transmitted 
and ratio of speed reduction are considered. 
lf you want either motorized or: motorless 
speed reducers that are attractive in appear- 
ance, easy to install and maintain, efficient, 
quiet and reliable, you will find these 
features in Janette machines. 


. Solid lines- closed-circurts 
e e re Dotted lines-open-circuits 
' 1/30t0 |) Ae 4 | 


f 71 /2 HP. | sy Fig. 1—Schematic diagram of railway car temperature- 
F 08 to " : 3 | control system, showing how the cycling action is pro- 
° Pe == = | duced with special thermostats. 
447 R.P.M. EE M4 

. own search area, is constantly on guard for temperature 
deviations. This thermostatic search, upon encounter- 
ing any such deviation from the desired temperature, 
automatically alerts the heating equipment and corrects 
the condition in a zoned reaction. Rador utilizes the 





556 W. Monroe St. Chicago 6, ILL. 
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RELAYS 





Type BG 


Thousands of specifications are filled by the complete 
line of Allied Relays—seven of which are grouped around 
the Allied emblem of engineering leadership. 


Allied Control engineers pioneered the design of relays 
from signal circuits to 75 ampere contacts, coils from 
12 milliwatts to 3!/2 watts to give the smallest mounting 
area and accessible wiring facilities. 

*Type ‘“BOHO" is D.P.D.T. relay sealed with standard 
octal plug. Contact rating of 5 to 10 amperes and coil 
capacity of 115 v. D.C. at 2.5 watts and 220 volts; 25 
and 60 cycles at 4.5 volt-amperes. 

*Type *'CN" is S.P.S.T. doubie break relay with 50 ampere 
contacts and coil capacity of 115 v. D.C, at 3.5 watts and 
220 volts; 60 cycles at 10.5 volt-amperes. 

*Type ‘‘BN" is 6 P.D.T. relay with 15 ampere contacts and 
coil capacity of 115 v. D.C, at 3.5 watts (not available 





Type BOHO 


OF ADAPTABILITY 





Type BO 


in A.C.). 


*Type “BG” is S.P.D.T. relay with 2 ampere contacts and 
coil capacity of 25 v. D.C. at 50 milliwatts (not available 
in A.C.) 

*Type ““BO" is D.P.D.T. relay with 15 ampere contacts 
and coil capacity of 115 v. D.C. at 2.5 watts and 220 
volts; 25 and 60 cycles at 4.5 volt-amperes. 

*Type “‘F’’ is S.P.D.T. with 2 ampere contacts and coil 
capacity of 85 v. D. C. at 1.5 watts (not available in 
A.C.). 

*Type ‘SK"’ from S.P.S.T. up to 4 P.D.T. with 1 ampere 
contacts and coil capacity of 60 v. D.C. at 750 milliwatts 
(for 4 P.D.T, relay) not available in A.C. 


Allied Control representatives are located throughout 
the United States. A short note to our home office will 
give you the name of our nearest representative. 


AL-119 


ALLIED CONTROL CO., INC. 2 EAST END AVENUE, NEW YORK 21,N. Y. 
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NON-CORRODING “ALLENS for applications 
where steel is subject to excessive moisture, 
chemical fumes or corrosive vapors. Made of 
“18-8 Type” Stainless, non-heat treated, non- 
magnetic. Set screws: stock sizes #6 to 4%” 
diameter; cap screws: #8 to 4”. N.C. threads 
only. Class 3 fit; Allen precision fastenings. . . 
Order of your local Allen Distributor, or write 


us for samples and literature. 


THE ALLEN MFG. COMPANY 


HARTFORD 2, CONNECTICUT, U.S. A. 


steam normally available from the locomotive’s boilers. 

Each car is horizontally zoned to recognize such fac- 
tors as train speed, wind velocity, car insulation, sun 
load and number of passengers in temperature control 


FIN RADIATION 
IN NS anf 


SOLENOID COIL - 


CORD 
| CONNECTOR, 


Fig. 2—Solenoid steam admission valve connected to 
line of finned radiation along car floor. 


Distribution of required heat is achieved primarily 
through panel radiation located at the sides of the car. 
The heat rises through a duct from the side wall, with 
partial discharge occurring at the window sill. This 
provides a thin heat veil over the cold window glasses 
to offset the chill air normally encountered at that point. 
Remainder of the heat passes out through the contin- 
uous duct making up the entire side wall panel of the 
car. Purpose of the panel is to offset radiation away 
from the body of the car towards cold side walls and 
windows. 

Approximately 20 to 25 per cent of the side-wall heat 
is used by the radiant panel, the balance being dis- 
charged at the floor line to mix with car air in a gravity 
circulation. Temperature is controlled by the Rador 
thermostats located throughout the car, which automatic- 
ally adjust the heating equipment through zone control. 

The principle, but not the actual construction, of 
these thermostats is represented in Fig. 1. Here is 
shown a thermostate made from a mercury thermometer 
by inserting electric contacts in the column. When the 
mercury drops below the upper contact, the circuit is 
open, as shown at the right. When the mercury rises, 

| it restores the electric connection and the circuit is 

| closed. But in the diagram is shown an unusual addi- 

| tion—a second bulb in the mercury column, surrounded 
by an electric heating coil. The conventional bulb at 
the bottom responds to changes in room temperature; 
the second, or upper, bulb, responds to the flow of a 
heating current through the coil around the bulb. 

When the room temperature is satisfactory, the ther- 


ELECTRICAL MANUFACTURING 





s wr Me 


me 
oo thls: more Uben shein-dleep / 


ve 


THANKS TO RIVERSIDE NICKEL SILVER 


Plated tableware will keep its radiance through 
years of severe service if it’s fashioned from 
Riverside Nickel Silver . .. because then its beauty 
is more than skin-deep. 


R. Wallace and Sons Manufacturing Company, 
one of America’s leading silversmiths, first in 
this country to fabricate teaspoons from Nickel 
Silver, uses Riverside Nickel Silver for tableware 
because: 1. It is silvery white clear through, 
comparable with sterling in color. 2. It provides an 
excellent surface for plating, can be polished to 
a high lustre. 3. Extremely workable, Riverside 


Nickel Silver is easy to machine, weldable by all 
methods and can be brazed or soldered. 


Riverside Nickel Silver is produced in a variety 
of alloys, tempers, anneals, and in free-cutting 
alloys according to individual requirements. It 
is used in a wide range of products from jewelry 
to jack strips. 


Find out now if your product can be produced 
more economically or improved. by the use of 
Riverside Nickel Silver, Phosphor Bronze or Beryi- 
lium Copper. Our metallurgists will be happy to 
cooperate with you. Write for copies of our catalogs. 


BIG ENOUGH TO BE HELPFUL - SMALL ENOUGH TO BE FRIENDLY 


THE RIVERSIDE METAL COMPANY 


RIVERSIDE, NEW JERSEY 


NEW YORK, CHICAGO, HARTFORD, CLEVELAND 


PHOSPHOR BRONZE 
NICKEL SILVER 
BERYLLIUM COPPER 
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Cord Sets made to specification 


All types of wire serviced, cut and stripped, 
tinned, hanked. Eyelets, terminals, caps or other 
devices attached as desired. 


WIRE 


Types AF, CF, Plastic Thermostat and Types 
POT, TF. TFF wire. 


Samples sent promptly 


eller-wscme 0 ne 


70 RIVER STREET PAWTUCKET, R. 


QUICK DELIVERY 


RELAYS 


TIME DELAYS AND 
QUICK ACTING 


Hermetically sealed 
Oxygen-free contacts 


High pressure of inert as 
gas cools and quenches << 
the arc. 


Time delays up to 20 | 
seconds. All combinations “= 
of action. 


RUGGED STEEL CONSTRUCTION 
IT’S GOT WHAT IT TAKES! 
Send now for Catalog of Mercury Relays and 
complete line of Mercury Switches 
CANADIAN REPRESENTATIVE 
CONTROLITE ENG. & SALES LTD. 
Toronto, 5 Ont. 


U7 .\ Colo] Baa]. lemmrrcennn 








| controlled by a thermostat. 





mostat contacts are closed, the steam valve is held closed 
by its solenoid, and no current flows either in the relay 
solenoid or in the bulb-heater coil. When the room 
temperature falls, however, the thermostat contacts 0} en, 


ea ei ais 


* Fig. 3—Solenoid steam admission valve, showing lever 
»for setting Valye for automatic or for manual on-and- 
off operation. 


the solenoid valve on the steam line opens and current 
flows through the heating coil on the thermostat bulb. 
This warms up the mercury column, closes the contacts 
and the cycle is repeated as long as room temperature is 


| below the point indicated by the upper contact in the 
| mercury column. Operation is therefore cyclic with on- 


and-off periods varying as temperature differentials vary. 

The actual equipment is shown in Figs. 2 and 3. In 
the former the solenoid steam valve is at the left, con- 
nected to the finned radiators at the right. Fig. 3 shows 


| the solenoid steam admission valve by itself. The han- 


dle serves to set the valve for automatic or for manual 
on-and-off operation. With the former, operation is 
This valve is made with 
various modifications in detailed purpose and design. 

Current for control of the system comes from the car 
lighting circuits. Control panels take over the automatic 
operation and maintain temperatures as required for the 


| various conditions of service or or lay-over. 


@ @ The Electrical Engineer’s Contribution 
to Machine Design—Erratum 

In the article by Ben P. Graves, Director of Design, 
Brown & Sharpe Mfg. Co., appearing on page 155 of 
October ELECTRICAL MANUFACTURING under the above 
title, the caption for Fig. 3 was in error. It stated that 
the milling machine pictured had an earlier design of 
control cabinet not conforming to present electrical 
standards. Actually the control on this latest type of 
miller meets all the Machine Tool Electrical Standards, 
inasmuch as all the controls are in a single compart- 
ment, dustproof, and with the locking device arranged 
so that the door cannot be opened until the starting 
switch has been opened. It deviates from the auto- 
motive exceptions to the Standard in that the panel is 
less than 2 ft. from the floor. 
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Now YALE .. . famous for 
its locks and materials han- 
dling equipment... gives you 
an enclosed electric heating 
element that you kvow will 


distant from the sheath 
throughout its length — for 
uniform heat transfer 


\ 
We are now in production at 
our Buffalo plant on the first 


of a complete line of electric 
heating units. You can get 
immediate shipment on the 
YALE Electric Rod-Type 
Heating Unit. 


give uniform heat. 

That’s the word we want 
you to associate in your mind 
with YALE—wniform. We're 
putting into this heating ele- 
ment the same craftsmanship 
that made “YALE” the No. 
1 name in locks ... in order 
to make “YALE” the No. 1 
name in electric heat. For 
example, YALE’s famous 
manufacturing controls re- 
sult in: 


orm Heat 
TRIC HEATING 


YALE £/e 


THE BRIGHT S$ 
F£h 


ee ee ee eS a a ae 


THE YALE & TOWNE MANUFACTURING COMPANY 


YALE Electric HEATING UNIT SALES 
Room 1633, Chrysler Building, New York 17, New York » MUrray Hill 9-6700 


Please use this coupon to get further information. 


1. uniform distribution of the : ‘teh ittigs 
Also describe your application in space below. 


refractory within the sheath 
for uniform insulation 


2. accurately centralized lo- 
cation of the resistor—equi- 


“YALE 


Makers of the famous YALE lines of Locks, Hard- CE ccs iliac 
ware, Door Closers, Hoists and Industrial Trucks. 


COMPANY. 


ADDRESS 


PN incnrenpitintinenianicas 
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& 
We are... . because 


NOW we can deliver 
your COILS 


It’s lots more satisfactory to be able to say to you: 
“Sure we can wind those coils for you and deliver 
them promptly.” — than to say: “Sorry — we can’t get 
the wire.” 


Send Us Your Specifications For 


BOBBINS « PAPER INTERLEAVE * ACETATE INTERLEAVE 
COTTON INTERWEAVE - TAPED FORM WOUND 
UNIVERSAL SINGLE OR MULTI-PIE CROSS WOUND 






Send us your specifications 
and we shall be glad to quote. 











































West Coast Address: P. O. Box 674, Belmont, Calif. 


© © Establish Color Standards 
for Molded Urea Plastics 


Effective December 15, 1947, a commercial stand- 
ard (designation CS147-47) for 17 colors in molded 
urea plastics was announced jointly by the Plastic 
Materials Manufacturers’ Association, Inc., and the 
Commodity Standards Division of the National Bu. 
reau of Standards, U. S. Department of Commerce. 
Establishment of the new standard concludes a two- 
year program of cooperation between industry and 
the Bureau of Standards. 

Standard samples of the colors, as now adopted, 
are available from the Plastic Materials Manufacturers 
Association, Room 731, Tower Building, Washington 
5, D. C., in complete sets of 17 colors for $2.50 per 
set, remittance to accompany order. Mimeographed 
copies of the commercial standard itself should be 
ready for distribution within 90 days. Copies will 
he available on request. 


© © Plastics Applications—Erratum 
Credit references to Figs. 5 and 6 in “Plastics 
Applications in Electrical Product Design,” page 
102-103, November ELecTRICAL MANUFACTURING, 
were inadvertently transposed. The correct references 
are as follows: 
Fig. 5—Material: Bakelite Corp., New York City. 
Molder: Bridgeport Molded Products, Inc., 
Bridgeport, Conn. Manufacturer: Dictograph 
Products Co., New York City. 
Fig. 6—Material: Durez Plastics & Chemicals, 
North Tonawanda, N. Y. Molder: R. E. C. Manu- 
facturing Corp., Holliston, Mass. Manufacturer: 
American Time Corp., Springfield, Mass. 


BOOK REVIEWS 


Theory and Application of Radio-Frequency Heating— 
George H. Brown, Cyril N. Hoyler, and Rudolph A. Bier- 
wirth. D. Van Nostrand Company, Inc., New York. 370 
bp. $6.50. 

The electrical engineer concerned with the growing scope 
of applications of radio-frequency heating apparatus and with 
the design of such equipment will find this an authoritative 
discussion of the subject. The authors lean very heavily on 
mathematical analysis in presenting basic principles, but im- 
plement their discussion with experimental data and illustrations 
of specific industrial equipment and applications. Messrs Brown 
and Hoyler are research engineers at the RCA Laboratories, 


| Princeton, N. J., while Mr. Bierwirth, now chief engineer, 
| Sound Incorporated, Chicago, was formerly also with the RCA 
| research staff. The book naturally reflects their close familiarity 


| pioneered so much of the development work in this field. 


| Electronic Engineering Patent Index—Edited by Frank A 


with the subject and experience in an organization which 


Petraglia. Electronics Research Publishing Company, New 
York, 1946. 476 pp. $14.50. 
A compilation of about 2000 electronic engineering patents 


| issued during 1946 by the United States Patent Office, this 


| is the first of a proposed annual series. 


fee: 


The material is ar- 
ranged under 93 classifications. This is a source book and 
reference work. Some of the reproductions of patent drawings 
are so small that details such as lettering, cannot easily be 
read. However, the printing is excellent and a magnifying 
glass or a photostatic enlargement would solve such difficulties 
in specific instances. 
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... in air-conditioning control for aircraft 
BARBER-COLMAN 
chooses compact, dependable 


weedeat 


peers” 
ae 
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It takes a good relay to meet the exacting re- 
quirements of aircraft service, with its extremes 
of temperature, high degree of vibration, difficult 
service conditions, and the necessity for complete 
reliability. Barber-Colman Company, a leading 
manufacturer of temperature and air-conditioning 
control systems for aircraft, selected Phil-trol 
Type 27 Relays for one of their more compre- 
hensive units, as illustrated above. The 18 relays 
mounted under the chassis of the ATR-type con- 
trol unit serve such purposes as emergency throw- 
over, emergency cutout, hold-in, heater cycling, 
and the actuation of condenser fans, evaporators, 
and compressors on the air conditioning system. 

This is but one striking example of dependable 


Send for 


the new Phil-trol Relay catalog 
showing the complete line. 


Relays, Actuators, Solenoids, Contactors, 


Phil-trol application. Phil-trol Relays are designed 
not only for aircraft and mobile equipment but 
are highly recommended for communication ser- 
vice or other uses where positive and reliable 
operation is required. 

There is a complete line of Phil-trol Relays, all 
engineered to the highest standards, to meet the 
exacting demands of electronic and industrial 
control, signal and traffic control, radio, commun- 
ication, aircraft, and other applications. All Phil- 
trol relays feature versatility of coil and contact 
arrangements for adaptability to specific require- 
ments. Our engineers, located in principal cities 
listed below, will be glad to discuss your relay 
requirements. 


FF 


Exclusive design and superior 
construction give the Phil-trol 
Actuator more power than the 
ordinary solenoid of the solid- 
frame type. A number of desir- 
able features make them ideal 
for industrial use. Five standard 
sizes are available . . . Send for 


PHIL-TROL 
ACTUATORS 


details. 
SEND FOR NEW BULLETIN! 


PHILLIPS CONTROL CORPORATION ¢ 612 NORTH MICHIGAN AVENUE ¢ CHICAGO 11, ILLINOIS 
PLANT: Joliet, Illinois ¢ SALES OFFICES: New York, Boston, Philadelphia, Buffalo, Cleveland, Charlotte, St. Louis, Kansas City, Los Angeles, Toronto 


Starting Switches, Focus Coils, lon Traps 
and Special Process Control Assemblies. 
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a high plateau of production, sales and ship- 
ments. Here are some highlights : 

Total volume of manufacturers’ sales in September 
was reported by the Department of Commerce at $14,- 
700,000,000. For the first nine months of the year, 
sales were at an annual rate of $164,000,000,000. In- 
creased dollar value of most merchandise played its 
part in pushing up the sales volume, but this factor was 
overshadowed, according to the Commerce Depart- 
ment, by “gains in actual quantity of goods moved.” 
Another spurt was registered by the monthly Federal 
Reserve Board index of industrial production. Ad- 
justed for seasonal variations this stood at 185 in 
September—a three-point rise from the August figure 
and only five points below the postwar high of 190 
reached last March. 

The National Association of Purchasing Agents in 
its survey-report for October also presents a favorable 
picture. The strong upward trend previously reported 
is continued in October, says the NAPA, with “no sign 
of letdown in the immediate future.” Actually 43 per 
cent of those reporting said that business was increas- 
ing, with no slack in the upswing noted in August and 
September. Only 3 per cent said business had de- 
clined. Many said that backlogs of orders were piling 
up and saw a healthy volume continuing into the new 
year. A particularly cheerful note is the report of 
overall better labor-management relations and of em- 
ployment resuming an upward trend after a slight 
falling off in September. 

But the two danger spots are the domestic inflation- 
ary spiral and the European economic and _ politica! 
situation. Both factors are now integrated in the de- 
cisions that Congress will have to make in the im- 


B USINESS is still moving along at a fast clip on 





This year’s electric motor output is ex- 
pected to hit $500 million, but there’s 
still a pretty sizable backlog. Overall 
industrial activity continues high. 





plementation of the Marshall plan and in the unavoid- 
able establishment of requisite economic controls. Final 
events are still on the laps of the Congressional gods, 
but most observers feel certain that controls in some 
measure will come into force, either by government 
action or voluntarily self-imposed by industry. These 
controls will most likely affect basic materials such as 
steel, copper, and lead. 


224 


IGHLIGHTS 


MACHINE TOOLS 
& MONTHLY > <i an SOURCE-NMTBA 





ELECTRIC HOUSEHOLD RANGES 
SALES IN THOUSANDS OF i (NEMA MEMBERS ONLY) 
tL A+ 
Bee s2Ske > eee 


SALES OF ELECTRICAL ENERGY 
SOURCE- EEI MONTHLY KWH 





SALES OF GEARING 
(1928=100) SOURCE-AGMA 








Sy) FMAMIJASOND 
+ 
= 1947 





Continued overall industrial activity is also reflected 
in the recent report by E. E. Helm, chairman of the 
NEMA Motor and Generator Section. Despite a 
production for the year estimated to reach a dollar 
value of $500,000,000, a “record log-jam” of unfilled 
orders still faces the electric motor manufacturers. 

As of June 30 (see tabulation) , the backlog for motors 
and generators of all types up to 200 hp was over 23 
million units, estimated at 15.2 months of production. 
This represents a substantial whittling down of the 
backlog as of last March 31, when it was estimated at 
22.2 months of production, but a number of uncer- 
tainties may stand in the way of closing up the gap 
between supply and demand. Most important factor 
is the continued stringency in electric sheet steel. In 
most other essential materials, however, no serious 
shortages were reported. Copper, in particular, was 
in a much better position. The labor situation, too, 
was seen as satisfactory with no strike at any major 
electric motor manufacturing plant at present. No 
figures were available as to the backlog of orders exist- 
ing at present, although it is understood that addi- 
tional declines have taken place since June in view of 
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There’s no position in which 
the Fairbanks-Morse general- 
purpose motor can’t be 
mounted—and still retain its 
protective features. 


The bearing brackets can 
be turned to four positions 
90° apart, to place the air 
vents where desired. 


Bearings are suitable for 
both vertical and horizontal 
mounting. 


The frame can be reversed 
to put the conduit box on 
either side. 


This versatility is just one 
of many reasons why this mo- 
tor is worth your investiga- 
tion. Fairbanks, Morse & Co., 
Chicago 5, Illinois. 


Every good feature 
you could ask! 


Copperspun Rotor Centrifugally 
cast in one piece—and of copper. 


Protected Frame Excludes drip- 
ping liquids and falling par- 
ticles. 


Cross-flow Ventilation Provides 
uniform cooling—no hot spots. 


Ball Bearings Sealed in and pro- 
tected. 


Recessed Conduit Box Permits 
neat installations in close quar- 
ters. Conventional box also 


provided. 


Balanced Characteristics A 40° C. 
motor with high efficiency and 
power factor, and excellent 
starting and accelerating 
torques. 


Fairbanks-Morse 


A name worth remembering 


Diesel Locomotives + Diesel Engines + Generators - Motors 
Pumps - Scales - Magnetos + Stokers + Railroad Motor 
Cars and Standpipes + Farm Equipment 








Attention: Manufacturers of 


Small Appliances— 


Do you have immediate need for 


- ASBESTOS OR GLASS 
INSULATED LEADWIRE? 


HEATING ELEMENTS? 
HEATING UNITS? 














Write ws regarding your requirements. We are expe- 
rienced manufacturers of these items and solicit your 
inquiries. 


THE LEWIS ENGINEERING CO. 


WIRE DIVISION 
NAUGATUCK, CONNECTICUT 





















ZENITH 
CONTROL 
SWITCHES 









































HOICE 


Magnetic contactors, remote con- 
trol, and automatic time switches. 
Reset, interval, and process tim- 
ers, program clocks, control 
equipment for special jobs. 


wath foe ZENITH 


ELECTRIC CY. 


152 WEST WALTON ST., CHICAGO 10, ILL. 
















Backlog, June 30, 1947—15.2 months 


| a a 


the sharp drop in orders received during the first ha!f 
of the year. 

The continued large demands on the motor manu 
facturers were ascribed by Mr. Helm to several sig- 
nificant trends. Among these he cited: (1) A marked 
increase throughout the manufacturing industries in 
| the motorizing of machinery to secure maximum econ- 
omies by cutting production costs; (2) a steadil; 
broadening use of motor drives on machine tools; (3) a 
growing dependence by American families upon motor- 
driven household appliances; (4) a continued growth 
in rural electrification and the further development of 
suburban residential areas. 

Mr. Helm also puinted out that since V-J day the 
motor manufacturers have expended some $75,000,000 
for plant expansions and improvements in order to 
meet the postwar demand. 










Unfilled Orders for Motors and Generators* 





Number | 
of. units 


Approximate 


| Type total value 


| 21,249,024 


1. Passtinnli ~ SSA 


2. Integral-hp. (1-200 hp) 
(a) a-c polyphase 
(b) a-c single-phase | 
(c) direct current 
(d) m-g sets 


1,378,904 
508,158 
53,701 
12,550 


23,202 337 


acon aes 


| 
is 707543 
| 7.467,250 





Total all types $502,151,014 


Backlog, March 31, 1947—22.2 maith 











* Source: National Electrical Manufacturers Association 










Exports slid off again in September, marking a de- 
cline for the fourth consecutive month. Commercial 
exports dropped to $1,089,500,000, compared with 
$1,132,700,000 in August. Imports, however, shot up 
by 19 per cent in September, and this is taken as a 
healthy trend in the foreign trade situation, as an in- 
crease in imports eventually provides our foreign buy- 
ers with more dollar exchange with which to buy our 
products. The machinery line, in particular, felt sharp 
declines in our September exports. In this group, 
which includes a considerable number of electrical 
categories, the total dollar value slipped by 5 per cent 
from August figures and were off by 30 per cent as 
compared with May. 

In materials, steel, particularly sheet and strip, con- 
tinues tight. Constricted supplies are seen well into 
1948, despite practically capacity output. How far 
new mill capacity will relieve this situation is tangled 
up with the question of exports under the Marshall 
plan, when and if the latter comes into operation. It is 
significant that the Harriman committee report specif- 
ically recommends that new steel sheet of strip capacity 
completed during 1948 be reserved for domestic de- 
mands. Meantime scrap prices are going up and other 
costs, too, are advancing, so a possible rise in steel 
prices is perhaps only a question of time. 

Copper supplies continue in a favorable position. On 
the long-range position, opposing viewpoints are noted. 
Some see an actual surplus by the early part of 1948 
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Wire Forms 


any shape 


M. D. HUBBARD SPRING CO. 


SPRINGS STAMPINGS WIRE FORMS 3 
WASHERS COTTERS EXPANSION PLUGS 
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owing to the difficulties that European countries have 
in finding dollar exchange to buy copper from South 
American suppliers. On the other hand, any revival of 
European economy as a result of an implemented 
Marshall plan would of necessity require that fair 
quantities of copper be channeled into European in- 
dustry, and this would tend to keep the world demand 
fairly normal. On the domestic scene, the spot price 
continues unchanged at 21%¢ per lb. Scrap metal, 
however, is definitely tighter and on the upward trend. 
The entire feeling in the copper market is reported as 
somewhat firmer. 

Output of refined copper advanced in October to 
108,169 tons. September output was 92,088. Deliy- 
eries to domestic customers were also up—112,202 
tons as against 95,582 in September. Foreign refineries 
turned out 87,548 tons in October against 88,882 in 
September. (Source: Copper Institute. ) 

Production figures in various directions as usual 
show a mixed trend, but on the average the upward 
movement predominates. Sales of gearing in Septem- 
ber reached a record volume and topped August fig- 
ures by 18.1 per cent. The September index of the 
American Gear Manufacturers Association stood at 
450 as against 381 in August. (This report does not 
include turbine or propulsion gearing.) Machine tool 
shipments as reported to the National Machine Tool 
Builders’ Association rose in September to $19,817,- 
899 (preliminary figures) as against $16,482,635 in 
August. Estimated industry totals were also up— 
$22,520,000 against $18,520,000. Backlog of orders, 
however, dropped to $117,700,906 as compared to 
$122,853,741 in the preceding month. 

The Bureau of the Census reports an 8-per-cent in 
crease in factory sales of mechanical stokers. The 
total was 10,208 units as compared to 9,439 in August. 
The bureau also reports an all-time peak in factory 


Calendar of Meetings 


Dec. 1-3—Fifteenth Annual Convention and Exhibition, 
Institute of Cooking and Heating Appliance Manufac- 
turers, Netherland Plaza, Cincinnati, Ohio. 

Dec. 1-5—1947 Annual Meeting, The American So- 
ciety of Mechanical Engineers, Chalfonte and Haddon 
Hall Hotels, Atlantic City, N. J. 

Dec. 1-6—21st Exposition of Chemical Industries, Grand 
Central Palace, New York City. 

Dec. 4-5—34th Annual Convention, National Warm 
Air Heating and Air Conditioning Association, Hotel 
Cleveland, Cleveland. 

Dec. 8-10—43rd Annual Meeting, The American So- 
ciety of Refrigerating Engineers, Hotel Traymore, At- 
lantic City, N. J. 
Jan. 12-16—Annual Meeting, Society of Automotive 
Engineers, Book-Cadillac Hotel, Detroit. 

Jan. 12-16—National Materials Handling Exposition, 
Public Auditorium, Cleveland. 

Jan. 26-29—Fifth All-Industry Refrigeration and Air 
Conditioning Exposition, Refrigeration Equipment Man- 
ufacturers Association, Cleveland Public Auditorium, 
Cleveland. 

Jan. 26-30—Winter General Meeting, American Insti- 
tute of Electrical Engineers, William Penn Hotel, Pitts- 
burgh. 


For additional news of coming meetings 
and expositions, see the Trade Associ- 
ations and Technical Societies section. 
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"This advertising message, appearing in 4-color cover position in NEWSWEEK, BUSINESS WEEK 
and U. S. NEWS, is developing business for Monsanto Lustron molders and fabricators." 


UL 


You can use Lustron to make products 


... or to make them sell, too! 


Today, many alert merchandising 
manufacturers put Lustron to selling via 
beautiful, appealing packages for their 
products ... for premiums, for displays, 
for package components, and accessory 


or optional attachment kits. 


You see here, three typical outstand- 
ing selling jobs by Lustron in the indus- 
trial field. Instead of tying a muslin 
bag full of accessories on to the order 
. + OF putting tools into a dull looking 


box .. . these smart manufacturers pre- 
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MONSANTO 


Hole Cutter Box— 
Molded by The 
Houston Corpora- 
tion, West Los An- 
geles, California. 


Auger Bit Box—# 
by caRBee Pig 
Company, Lor 


ian 


ci, Sa Bs 8 Be 


sent them in cleverly designed, fitted 
boxes molded of Lustron. 


The small extra costs of these attrac- 
tive kits are more than paid for by the 
lasting satisfaction ahd impression of 


good value the buyer receives. 


MONSANTO 


CHEMICALS ~ PLASTICS 


SERVING INDUSTRY ... WHICH SERVES MANKIND 


Rainbow choice of colors . . . clear 


to opaque 
2 Lustrous finishes 
3 Light weight 
4 Low cost 
5 High dimensional stability 
6 Resistance to acids, alkalies, water 
7 Freedom from taste or odor 
8 Adaptability to fastest mass pro- 


duction 


If you would like to know more about how 
Lustron can serve you as a star salesman, 
oddress: MONSANTO CHEMICAL COMPANY, 
Plastics Division, Springfield 2, Massachusetts. 
In Canada, Monsanto (Canada) Limited, 


Montreal. Lustron: Reg. U. 8. Pat. Off. 
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The Finest 
Electrical 
Connectors > 


Money can build 


or buy! dé 


‘ 


avo rue szcesr » SCINFLEX ! 


Bendix-Scintilla* Electrical Connectors are precision-built | 
to render reliable peak efficiency—day-in and day-out | 


even under difficult operating conditions. The use of 


Scinflex—a new Bendix-Scintilla developed dielectric | 
material—makes them vibration-proof, moisture-proof, | 


pressure-tight, and materially increases flashover and creep- 
age distances. Even under extremes of temperature —from 


—67° F. to +300° F.—their performance is remarkable. | 


Dielectric strength is never less than 300 volts per mil. 

The contacts, made of the finest materials, carry maxi- 
mum currents with the lowest voltage drop known to the 
industry. These truly superior connectors belong on every 
job where there is no compromise with quality. Check the 
list of outstanding features below. 


*TRADEMARK 
Please write our Sales Dept. for detailed information. 


@ Moisture-proof, Pressure-tight @ Radio Quiet ¢@ Single-piece Inserts 
@ Vibration-proof @ Minimum Weight e High Arc Resistance 
@ Easy Assembly and Disassembly 


Available in all Standard A-N Contact Configurations. 
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AVIATION CORPORATION 


SCINTILLA MAGNETO DIVISION of 


SIDNEY, NEW YORK 


| hold vacuum cleaners. 





| dent of the RMA. 


| of factory output. 


shipments of vil burners in August aggregating 122,681 
units. This topped the July shipments by 20 per cent 
Record sales are also reported in standard-size house- 
September sales: hit 328,630 
units—17.7 per cent above the 279,237 sold in Augun 
(Source: Vacuum Cleaner Manufacturers’ Associa 


| tion.) 


All-time records were also set in household washer 
and ironer sales. The American Washer and Ironer 
Manufacturers’ Association reports sales of household 
washers in September at 354,094 units, 27 per cent 
higher than the August sales of 279,229 units. Ironer 
sales in September reached 53,277 units, 12 per cent 
above the 47,577 units sold in August. Sales of porta- 
ble washers (capacity 3 lb, dry weight) were off some- 
what in September amounting to 41,287 units as against 
43,834 in August. 

September sales billed of electric ranges (over 2% 
kw) were reported by the National Electrical Manu- 
facturers Association at 103,246 units. August sales 
were 69,131 units. Production of radio receiving sets 


| moved up to 1,339,980 units in September compared to 


1,265,835 in August. The total number of sets of all 


_ types produced for the first nine months of the year 
| was 12,371,915. 
| sociation.) Radio set manufacturers expressed opinion 
| that 1948 production would be at least 12,000,000 and 
| may possibly reach 15,000,000 sets. 


(Source: Radio Manufacturers As- 


Sales of radio receiving tubes in Septetiber aggre- 
gated 16,385,547 compared to 14,548,551 in August. 
The extent of the market for radio receivers was ex- 
plored in a recent address by Max F. Balcom, presi- 
The potential market according to 
Mr. Balcom is greater today than ever before and may 


possibly account for 100,000,000 sets. 


Current announcements from trade associations and 
professional societies continue to point to an active 
year in industry-sponsored expositions or shows. It is 
interesting to note that these expositions have a very 
decided effect on stimulating developments in compon 
ent design and production. For example, the stimu- 
lating effect in this direction of the huge Machine Tool 
Show held in October can be noted from a perusal of 
the New Parts and Materials section beginning on page 
122 of this issue. Coolant pumps, variable-volume 
feed pumps, transmission units, machine tool trans- 
formers, a-c contactors, and similar products specifically 
directed to the machine tool builder appear in stronger 
concentration than usual. 


COMPANY BRIEFS 


The Elastic Stop Nut Corporation of America, Union. 
N. J., has purchased a majority stock interest in the Buchanan 


| Electrical Products Corp., Elizabeth, N. J. This purchase 


is a step in the company’s long range program to add to its 
present products new lines which would permit diversification 
Buchanan specializes in electrical fittings, 
specialty wiring devices, attachment plugs, etc., while Elastic 
Stop Nut produces self-locking nuts. The operations of the 
two companies will be coordinated with a new line of insu- 
lated bushings which will be manufactured by Elastic Stop 
Nut and sold through Buchanan. , 


The Leece-Neville Co., Cleveland, which for 38 years has 
largely confined its activities to the building of specialized 


|_electrical. equipment, has announced its expansion into a line 
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SM nT 
fastened with 
AMT 

Bolts, Screws, Nuts 


Go aluminum the whole way! When you assemble 
aluminum parts, fasten them together with alumi- 
num... Alcoa Aluminum Bolts, Screws, Nuts, and 
Washers. Then you'll get the advantages of alumi- 
numall the way through your product. Here they are: 
*High strength-weight ratio of Alcoa Aluminum 
Fasteners. 
* No rusting of fasteners to weaken the assembly and 
spoil painted surfaces. 
*No binding and freezing of fasteners to make 
inspection and repairs difficult. 


MORE 


ALCOA 
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people want MORE aluminum for 


*No need for insulation and protection to prevent 
galvanic corrosion between aluminum and dissimilar 
metal fasteners. 

* Uniformly good appearance of the assembly with- 
out painting the fasteners. 

* Complete line of standard threads, sizes, types, and 
alloys to fit all needs. 

They’re available NOW from your nearby Alcoa 
Aluminum Distributor. Or write to: ALUMINUM 
Company or AMERICA, 2179 Gulf Bldg., Pittsburgh 
19, Pa. Sales offices in 55 leading cities. 


MORE uses than ever 
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On these beautifully designed Wilco- 
| later Thermostats our retaining rings are 
| “naturals” for simplification and econ- 
omy. On such highly efficient products, 
every part is designed for compact re- 
liable service. 


And on hundreds of other products and 
machines these effective yet inexpen- 
sive artificial shoulders are saving 
money and material — eliminating the 
need of extra parts, cutting down as- 
sembly costs. 




























Don't cut down shafts to make shoulders 
—groove your shafts and housings, and 
use steel retaining rings. 




















Write today for our retaining ring folders. 
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of production items. Initial output will include fractional- 
horsepower a-c motors for oil burners and fractional-horse- 
power d-c motors used in the automotive field. In each case 
the entire output at present is going to a single customer. 


General Electric Co.’s Appliance and Merchandise De 
partment has consolidated its vacuum cleaner divisions into 
one organization. The consolidation affects the former Premier, 
General Electric and industrial vacuum cleaner divisions, which 
operated out of Cleveland and Bridgeport under the Appliance 
and Merchandise Department. Manufacturing offices of the 
entire division will continue in Cleveland. A. L. Atkinson has 
been appointed manager of the new division and will be in 
charge of its over-all operations, including manufacturing and 
engineering. 


International Instruments, Inc., New Haven, Conn., has 
been organized from the Instrument Division of the M B 
Manufacturing Co., same city. This company will specialize 
in production of a line of midget meters and allied equipment. 


The main office and factory of the Euclid Electric & Mfg. 
Co. have been moved to a new building in Madison, Ohio 
It has also been announced that a branch sales office will be 
opened in Cleveland to serve customers in that area. 


Elec-Trick-Toys Inc. has been organized to manufacture 
electrical toys. This new company will make its headquarters 
at 701 State St., Utica, N. Y. E. O. Roggenstein is president 
of the company. He was an electrical engineer in charge of 
research and development at Remington Rand, Ilion, N. Y., 
for the past 14 years. 


The Norge Division of Borg-Warner Corp. has an 
nounced an expansion program which is planned to increase 
production facilities. According to the company, the major 
step in the plan is being taken at the company’s Effingham, 
Ill., plant -where domestic kitchen ranges are manufactured. 
Among other steps, the manufacturing area is being increased 
at the Herrin, Ill., plant where washing machines are made, 
and manufacturing facilities have also been increased in the 
Chattanooga plant where portable water coolers will be pro- 
duced in addition to compressor mechanisms. 


All of the departments of the Television Transmitting Equip- 
ment Division of Allen B. Du Mont Laboratories, Inc., 
Passaic and Clifton, N. J., which includes research, product 
development, and engineering development, have been con- 
solidated in new quarters located at 42 Harding Ave., Clifton, 


N. J. 


Durite Plastics, Inc., Philadelphia, producer of thermo- 
setting synthetic resins, molding compounds: and varnishes, has 
been acquired by The Borden Co., New York City. The new 
acquisition will be known as the Durite Plastics Division 
of The Borden Co. Emil E. Novotny, president of Durite, 
will continue to direct its activities. Borden is already a fac- 
tor in the synthetic resin field through its Casein Company of 
America division which is a producer of plastic adhesives. 


The Gordon Armstrong Co., Inc., Cleveland, has re- 
cently set up a new Appliance Division. Plans call for the 
manufacture and marketing of a new, apartment-size dishwasher 
and clothes washer and certain other appliances and products 
due for early release. W. H. Propst, formerly of Alliance 
Ware, Inc., has been appointed manager of the new division. 


Sperry Gyroscope Co., Inc., Great Neck, N. Y., has set 
up a department to handle contract business including mechan- 


ical assemblies and sub-assemblies in electric and electronic 
components of products. 





Rockbestos. Products Corp., New Haven, Conn., has 


opened a Los Angeles district office at 6919 San Fernando 
Rd.; Glendale 1, Cal. 


The G--M. Giannini Co., Pasadena, Cal., has announced 


its association with The Radio Engineering Products Divi- 
sion of Raymond Rosen & Co., Inc., Philadelphia, Pa. 
The Giannini company is a manufacturer of aircraft instru- 
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Solve your transformer problem at the design stage by sending your 
b/p specifications to The Gramer Company. A complete line of “Gracoil” 
Transformers (listed below) await you, rated from a few watts up to 
several kilowatts. Each unit will meet your exact specifications, each is 
equipped with famous “Gracoil” windings which are expertly wound, 
finished, shaped and proofed against weather, moisture and wear with 
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you — arrange for delivery of a production sample. Compare your 
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MOTOR SLIDE BASES 


Made in Sizes No. 203 to No. 505 
NEMA Standards. Let us know the 
quantity and size. Special sizes and 
types to your specifications. We will 
be glad to quote prices and delivery! 
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ments aud equipment. Kadio Engineering Products Division is 
a manufacturer of radio-telemetering and other electronic 
devices 


Weston Electrical Instrument Corp., Newark, -N. | 
recently held a “housewarming” in its new engineering. 
administration building which was completed last July. The 
new building has a total floor area of 78,000 sq. ft. The house- 
warming was featured by an inspection of the various labora 
tories, special exhibits, and demonstrations. 


Annual scholarships to Yale University valued at $1,000 each 
in various fields of engineering have been created for the sons 
of employees of the Fafnir Bearing Co., New Britain, Conn.. 
in memory of the late Elisha H. Cooper. Mr. Cooper, a grad- 
uate of Yale in 1892, served as Fafnir’s first general manager, 
was president of the company for some time, and at the time 
of his death in the beginning of 1947 was completing his 20th 
year as chairman of the board 


The Firestone Plastics Co., subsidiary of The Fire- 
stone Tire and Rubber Co., has been organized for the 
continued expansion of Firestone’s line of plastics products 
The new subsidiary will manufacture and distribute the com 
plete line of Firestone plastics. Headquarters will be in Akron 
Ohio 


Reeves-Ely Laboratories, Inc., a subsidiary of Claude 
Neon, Inc,, New York City, has acquired all of the outstand- 
ing stock of Waring Products Corp., also New York City, 
which was formerly 50 per cent owned. Waring manufactures 
an electric food and beverage mixer and plans to resume man- 
ufacture of its steam electric iron 


Radio Receptor Co., Inc., New York City, plans to double 
its present production capacity for selenium rectifiers through 
the recent purchase of manufacturing equipment from a former 
rectifier manufacturer 


Hynes Electric Heating Co. has moved to a larger plant 
at Point and Erie Sts., Camden, N. J. 


Fowler Manufacturing Co., Portland, Ore., has announced 
that its new $100,000 plant, which is to be used to increast 
production of electric water heaters, is now in: full operation 
The new structure will add 24,000 sq ft of floor space to the 
more than 60,000 already in use 


Electric Machinery Mfg. Co., Minneapolis, Minn., has 
established new sales offices at Seattle, Wash.. and Portland. 
Ore. 


Minneapolis-Honeywell Regulator Co., Minneapolis, 
Minn., has organized a new subsidiary company in Switzerland 
under the name of Honeywell A. G. Headquarters will he 
in Zurich. 


B. F. Goodrich Co., Akron, Ohio, has established a new 
division, The Plastics Materials Sales Division. This division 
will handle sales of all of the company’s plastics materials 
L. H. Chenoweth has been named general manager 


Haydon Manufacturing Co., Torrington, Conn., has esta!) 
lished headquarters in Minneapolis, Minn., for a direct factory 
representative for its line of timing motors and devices. 


Technical Appliance Corp. has moved from Flushing 
N. Y., to its own plant building at Sherburne, N. Y. The plant 
contains over 30,000 sq ft of production space. 


TRADE ASSOCIATIONS 
AND TECHNICAL SOCIETIES 


Instrument Society Schedules 1948 Exposition 


The Instrument Society of America has made arrangements 
for the Third Instrument Conference and Exhibit to be held in 
Convention Hall, Philadelphia, September 13-17, 1948. The 
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... retain elechical and chemical 
characteristics al low lemperalures 


Varex Resinous Tapes, having exceptional 


elongation properties, are well suited for taping, 
harnessing irregular surfaces, bus bars and 


lead wires. Physical and electrical properties 

are excellent. This tape has high dielectric strength, is not affected by acids, oils 
or grease, has unusual ability to heat seal upon itself at elevated temperatures, 
and will not support combustion. 


© Complete test data available on request. © Agent in all principal cities. 


NEW JERSEY WOOD FINISHING COMPANY 


ELECTRICAL INSULATION DEPARTMENT ©® WOODSRIDGE N. J. 


Vornished Cambric Cloth  Varnished Fibergles 
ther Varte Produc La Varnished Cambric Tapes “Varslot” Combination Slot insulation 
—_ 0 + Vornished Duck Synthetic Resin Extruded Tubing 


Varnished Silk Substitutes Coble Wropping Tapes 
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@ Photo Flash Control e Instrument 
e Television @ Radio e Electronics 
and Industrial Applications 

e Electrical Coil Windings 


Dependable Performance re- 
sults from Superior Quality. 
Instrument Makers of distinc- 
tion use Dinion Transformers 
and Electrical Coil Windings. 
Manufactured to specification 
or designed to meet particu- 
lar requirements. Special or 
mass production. 


Specialists in Difficult Designs 
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TIME SWITCHES + 
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exhibit will be known as the American Instrument Fair. An 
instruments historical display will be a feature. 

Technical sessions will be held in cooperation with the fo! 
lowing co-sponsoring societies: American Institute of Physics : 
Industrial Instruments and Regulators Division, American Soci- 
ety of Mechanical Engineers; Instruments and Measurements 
Committee, American Institute of Electrical Engineers; and 
Joint Sub-committee of Electronic Instruments, American In 
stitute of Electrical Engineers. 


IES Holds Annual Meeting 


Some 400 members of the Illuminating Engineering Society ar: 
actively engaged on 49 technical committees in the development 
of various new standards and reports, according to newly elected 
president R. W. Staud speaking before the recently held annual 
meeting of the society. Mr. Staud, who is manager of sales and 
development for Benjamin Electric Manufacturing Co., Des 
Plaines, Ill., also outlined the 1947-48 program which stresses 
expanded research, development of new standards and procedures 
and an intensified educational work in the lighting field. 

The publication of the new IES Lighting Handbook was 
formally announced at the meeting. The handbook is said to in- 
corporate much new material including new design data. 


' Corrosion Conference Scheduled 


The fourth annual conference and exhibition of the National 
Association of Corrosion Engineers will be held April 5-8, 1948, 
at the Jefferson Hotel, St. Louis, Mo. The technical program 
will include symposia on communications, electrical equipment, 
general industry, protective coatings for metals, among other 
subjects. 


Comment on the National Electrical Manufacturers Asso- 
ciation annual meeting, held in Atlantic City, N. J.. October 
27 through November 1, appears on page 88. Some high- 
lights of the annual meeting of the American Standards 
Association, held in New York City, October 22 and 23, 
are discussed on page 107. 


SPI Exposition Dates Set 


The Third National Plastics Exposition sponsored by the 
Society of the Plastics Industry will open on September 27 and 
close on October 1, 1948. As previously announced, it will be 
held at Grand Central Palace, New York City. No dates have 
yet been set for the 1948 SPI Annual Conference. 


ASME Holds Annual Meeting 


An attendance of some 7,000 engineers from all sections of the 
country, with visitors from Canada and overseas, is anticipated 
at the 68th annual meeting of The American Society of Mechani 
cal Engineers to be held December 1 through 5. Headquarters 
will be at the Chalfonte-Haddon Hall, Atlantic City, N. J. 

Some 240 speakers and authors of technical papers are in- 
cluded in the 80 technical sessions. These sessions will cove: 
machine design, rubber and plastics, hydraulics, and industrial 
instruments and regulators among other topics. 

List of honorary memberships will be headed by Secretary of 
State George C. Marshall. Medal awards include: Warner 
Medal to Arpad L. Nadai, consulting mechanical engineer, West- 
inghouse Electric Corp., Research Laboratories, East Pittsburgh ; 
and Melville Medal to Raymond C. Martinelli, General Electric 
Co., Schenectady. 


Metal Powder Group Elects 


Present officers of the Metal Powder Association were re- 
elected at the annual business meeting held at the Stevens Hotel 
in Chicago on October 22. 

Officers are: H. E. Hall, president, president of Metals Dis- 
integrating Co., Elizabeth, N. J.; S. K. Wellman, vice-president, 
president of S. K. Wellman Co., Cleveland; and Robert L. Zieg- 
feld, acting secretary-treasurer. 

The association has also announced that the complete pro- 
ceedings of the Third Annual Spring Meeting held last May at 
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in assembly speeds 
and sales appeal 


... When AMERICAN PHILLIPS SCREWS 
Fasten Better Faster! 


lea ce) laste), Mu aime —Production goes up, cost goes down for 


elevator-escalator builders, appliance, furniture, auto and other manufac- 
turers who assemble with fast fumble-proof, automatically straight-driving 
American Phillips Screws! This maintained speed means TIME SAVINGS 
UP TO 50%—with a bonus in no scars or work spoilage and added 
safety for workers. 


lace ie. ae. 2: ae ieee —No burrs to catch hose or clothes with 


this smart, decorative, straight-set screw head that speaks quietly of solid 
i ry sup OUT construction from here on in—that’s the American Phillips Screw. Why 
WINGED DRIVER oy RECESS 
* OF P — ae not get these competitive advantages in speed, sales and COSTS 
' today? Write: 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago Ii: 589 E. Illinois St. Detroit 2: 502 Stephenson Building 


AMERICAN |i! 
PHILLIPS Spcaus f= 


Monel, Everdur (sili- 
con bronze) 
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COMPRESSION MOLDING 
for exacting customers 


Look at this instrument 
case! Note the exact- 
ing detail — the deep 
composite holes and 
cavities. This job is 
typical of many instru- 
ment cases and electri- 
cal equipment compo- 
nents molded by Van 
Norman. 


When you have a com- 
pression molding job— 
usual or unusual that 
involves close toler- 
ances, threading, deep 
drawing, side cores, 
horizontal bosses, metal 
inserts or other special 
techniques. look to Van 
Norman. 


Van Norman service in- 
cludes experienced ad- 
vice, engineering, de- 
sign, mold - making, 
molding, and finishing. 
Van Norman offers a 
permanent, trained staff 
of men who know their 
jobs. 


Van Norman is ready. 


equipped and organ- 
ized to work with you 
and you will like this 
service. Phone or drop 
us a ‘tine today. We 
can help you and help 


you quickly. 
Plastic 
Molding 
Since 1917 


VAN NORMAN 


MOLDING COMPANY 


Telephone Drexel 4477 
4633 Cottage Grove Avenue 
Chicago 15, Illinois 


the Waldorf-Astoria Hotel, New York City, are now available 
in a 70-page printed volume. Copies may be obtained from the 
Metal Powder Association, 420 I.exington Ave., New York 17, 
N. Y., for $2.50 each. 


Porcelain Enamel Group Elects Clawson 

C. D. Clawson, president of Ferro Enamel Corp., Cleveland, 
was named president of the Porcelain Enamel Institute at the 
16th annual meeting held recently at Hotel Cleveland, Cleveland 
He succeeds Richard H. Turk, president of Pemco Corp., Balti- 
more, Md. 

Mr. Clawson has written a number of articles concerning 
porcelain enamel for technical and trade papers and has con- 
tributed to the textbook, “A Manual of Porcelain Enameling.” 


Pressed Metal Institute to Meet 

Annual meeting cf the Pressed Metal Institute will be held in 
Buffalo at the Hotel Statler on February 10 and 11, 1948. 

The two-day meeting will include a business session and four 
programs of technical interest. 


New Standards Published 


Various new standards and specifications have been published 
recently by several associations and professional groups. A sum 
mary follows: 


Recent additions to standards issued by the National Electrical 
Manufacturers Association include those listed below. Copies 
are obtainable at prices indicated from NEMA offices, 155 E 
44th St., New York 17. 

Standards for Small-Power Motors. (Publication No. 47-121) 
Includes all standards for small-power motors which have been 
developed by NEMA up to August 1, 1947, and consists of 
excerpts from the NEMA Motor and Generator Standards, 
Publication No. 45-102. 76 pp. $2.00. 

Standards for Coupling Capacitors and Potential Devices 
(Publication No. 47-123). The standards in this new publication 
have been developed by the Coupling Capacitor Group of the 
Switchgear Section and cover the rating, testing, performance 
and manufacturing of coupling capacitors and potential devices 
22 pp. $1.00 


Current standards published by the American Institute of 
Electrical Engineers include the following, which are obtain- 
able from the AIEE headquarters, 33 W. 39th St., New York 
18, at price indicated (for nonmembers). 

AIEE No. 1—General Principles Upon Which Temperature 
Limits Are Based in the Rating of Electric Machines and 
Apparatus. 20 pp. 40¢. 

AIEE No. 40—Electric Recording Instruments. 12 pp. 30¢ 

AIEE No. 550—Master Test Code for Resistance Measure 
ment. 19 pp. (no charge) 

AIEE No. 700—Aircraft Direct-Current Apparatus Voltage 
Ratings. 4 pp. 20¢. 

AIEE No. 750—Aircraft Electric System Guide. 60 pp. (no 
charge) 


Twenty-six page 1946 supplement to the ASTM “Bibliograpl)) 
and Abstracts on Electrical Contacts” has been recently made 


available. It has been prepared by the Committee B-4 on Elec- 
trical-Heating, Resistance and Related Alloy. Copies are avail 
able from ASTM headquarters, 1916 Race St., Philadelphia 3 
at 75¢ each. 


New American Standard, entitled “Limits and Fits for Engi- 
neering and Manufacturing” (B4-1-1947), has been made avail- 
able by the American Standards Association. It is a partial r« 
vision of the “Tentative American Standard on Tolerances, A! 
lowances and Gages for Metal Fits” approved in 1925. Its 
purpose is to serve as a guide to the machine designer in keep 
ing to a minimum the various tools and gages required to pro 
duce and inspect cylindrical holes and shafts or other component 
parts with cylindrical external surfaces. Copies are 30¢ each 
from ASA headquarters, 70 E. 45th St., New York 17. 

Also made available are some 874 standards listed in the new 
price list of the ASA. Revised standards approved since the 
January 1947 issue are included. Copies are available without 
charge. 
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At Fansteel your rectifiers are engineered to the 
individual requirements of your product. Consul- 
tation points the way to better performance — 


and possibly cost-saving. 


BRANCH OFFICES IN PRINCIPAL CITIES 


METALLURGICAL CORPORATION 


RECTIFIER DIVISION 
Ge a a ge ee CHICAGO, 4 
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Robert York Chapman has been appointed executive engi- 
neer of the David Bogen Co., New York City. Previously he 
was associated with the U. S. Naval Underwater Sound Lab- 
| oratory at New London, Conn. 











Major General Roger B. Colton has been elected as 
vice-president of the Federal Telephone and Radio Corp., New 
| York City and Clifton, N. J. General Colton, who retired 
last year after having completed more than thirty years of 
service with the United States Army, has had extensive ex 
perience in communications research and development. He 
| served as director of the Signal Corps Laboratories at Fort 
Monmouth, N. J., chief of the Signal Supply Services, Office 
of the Chief Signal Officer, Washington, D. C.; and Air Com 
munications Officer of the Air Technical Service Command at 
Wright Field, Dayton, Ohio. 






Designers of 
| Timing Devices 

| Turn to SYNCHRON 
for Adaptability, 
Dependability 


and Accuracy. 











































These miniature motors and compact 
timing machines have proved their abil- 
ity to withstand hard usage in millions 
of installations. 


NEVER NEED OILING: equipped 
with oil storage reservoir and patented 
oil feed to bearings. 


DOUBLE BEARINGS on rotor shaft, 
reduction train, and output shaft, as- 
sure smooth operation. BRASS GEARS 
operating against STEEL PINIONS as- 

sure long life. OTHER FEATURES in- 



























Major General R. B. Colton William H. Knowles 












































clude patented two-piece field structure, William H. Knowles, chief engineer of International Re- 
gear case sealed against oil leakage, sistance Co., Philadelphia, assumes additional duties as head 
small size motor (234 in. x 15/16 in.), | of the Resistor Analysis Council, which has been formed by 
powered to pull 8 oz. direct load con- the company. Composed of a group of IRC electrical and 
tinuously at 1 RPM. will operate in any mechanical engineers and production specialists, this council 
Eee : operates in a consulting capacity to engineers and designers, 
position. Any speed you need. providing confidential analysis of the requirements for a me- 
TIMING MACHINES ' a chanical or electrical resistor problem. 
(Powered by SYN- yt rs} Dr. Edward H. Gamble, physicist and electrical engineer, 
CHRON Motors) de- a | has joined the research staff of Battelle Memorial Institute, 
. Sits yo | Columbus, Ohio. Prior to joining the Battelle staff, he was 
signed and constructed 47am 


associated with the Bell Telephone Laboratories. He is a 
member of the American Physical Society and the Institute 
| of Radio Engineers. 





to provide accurate de- | 
pendable operation in 
any type timing device. 


Write for new SYN- 
CHRON Catalog and 
complete engineering 
data. 






I. F. Kinnard was appointed manager of engineering and 
H. L. Ross manager of manufacturing of General Electric 
| Co.’s meter and instrument divisions, West Lynn, Mass. Mr. 
Kinnard has been with G-E since 1923 and Mr. Ross since 1924. 






















Dr. G. F. D’Alelio has been appointed assistant director 
of research for Koppers Co., Inc., Pittsburgh. Dr. D’Alelio 
has been closely identified with the plastics field and is said 
to hold some 248 patents mostly in the field of high polymers 
’ | He is the author of various technical publications in the field 
= During 1935 and 1936, he was associated with the General 
gi Electric Co. at Pittsfield, Mass., as staff chemist and later as 
director of the plastics laboratories. Prior to joining Koppers 


HANSEN MANUFACTURING CO., INC. he was manager of the high polymer research laboratory of 





the Industrial Rayon Corp. 


Estahlished 1907 a Pioneer tn Synchronous Motors 


Louis J. Wronke has been appointed director of the new 
PRINCETON 3, INDIANA 


design and engineering department of the Victory Manufac- 






ELECTRICAL MANUFACTURING 


MmINIMIZE Your 
Shipping Risks --- 


Rough handling of your packaged product is an 
ever-present hazard. 


But no matter how you ship—by rail, truck or air— 
Gaylord provides an extra margin of safety due to 
correct functional design, better materials, and pre- 
cision manufacturing. 


Xone To minimize your shipping risks—insist on packages 
by Gaylord. 


“ttl 
vr GAYLORD CONTAINER CORPORATION 
General Offices: SAINT LOUIS 


New York « Chicago + San Francisco « Atlanta « New Orleans 
Jersey City + Seattle + Indianapolis « Houston «+ Los Angeles 
Oakland « Minneapolis. + Detroit +« Jacksonville « Columbus 
Fort Worth « Tampa « Cincinnati + Dallas « Des Moines 
Oklahoma City « Greenville + Portland + St. Louis + San Antonio 
Memphis « Kansas City * Bogalusa + Milwaukee « Chattanooga 
Weslaco « New Haven « Appleton - Hickory + Greensboro « Sumter 
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ee CONTROL 


Sevotier SWITCHES 


ADDS TO LIGHTING LIFE... 


INCREASES THE EFFICIENCY 
OF ELECTRICAL DEVICES 


LEVOLIER INDIVIDUAL CONTROL permits “time-out” periods 
that ADD to the lighting-life of fluorescent and incandescent 
fixtures . . . SUBTRACT from power and maintenance costs. 
LEVOLIER DESIGN permits CONVENIENT, POSITIVE CON- 
TROL of devices such as variable speed motors, ventilating 
fans, sign flasher boxes and transformers, whose control is 
often otherwise inaccessible. Model 41, 6 amp. pull switch, is 
shown. WRITE FOR CATALOG. 


ONLY McGILL MAKES So2cl/er SWITCHES 


MGIL MANUFACTURING CO., INC. 


Electrical Division VALPARAISO, IND 





_ CONTACT ARM 


|For uniform, unchange- 
‘able contact pressure. 


Ask for literature. 


REX RHEOSTAT CO. 


BALDWIN ,L.I., N.Y. 


turing Co., Chicago. This department has been established 
to provide industrial design service in the plastics molding field 
for the company’s customers. Mr. Wronke formerly headed his 
own consultant organization and has specialized in the field of 
plastics. 


Dudley B. Clark, formerly president and general manage: 
of Electron Equipment Corp., has resigned his position wit! 
this firm and is now director of Clark Electronic Laboratories 
Inc., Palm Springs, Cal 


Albert Musschoot has been appointed assistant to the chic! 
engineer at Link-Belt Co. Mr. Musschoot was formerly a 
member of the general engineering staff at Philadelphia. He 
will now make his headquarters at the company’s general office 
in Chicago. During the war Mr. Musschoot served with the 
U. S. Army Ordnance Department working on both mechan 
ical and hydraulic equipment. His background also includes 
development work on conveying and power transmission ma 
chinery. 


Albert Musschoot Stanley C. Kolanowski 


Stewart-Warner Corp., Chicago, has appointed Stanley C 
Kolanowski as chief radio engineer. Mr. Kolanowski was 
formerly a member of the company’s radio division for 12 years 
Prior to that, Mr. Kolanowski was with the Operadio Manufac 
turing Co. and the Grigsby-Grunow Co 


Frank T. Lewis has been appointed assistant manager of 
General Electric Co.’s Schenectady, N. Y., works. Mr. Lewis 
has been with G-E since 1916 


F. H. Roby has been appointed assistant general sales man 
ager of the recently organized General Sales Department of 
the Square D Co. He will be responsible for overall coordina 
tion of field activity and sales promotion. For the present he 
will continue his current assignment of sales manager of the 
Industrial Controller Division. Offices will be maintained in 
both Detroit and Milwaukee 


Frank R. Kohnstamm has joined the staff of Jack & 
Heintz Precision Industries, Inc., Cleveland, as general sales 
manager. Mr. Kohnstamm began his career at Westinghouse 
Electric Corp. in 1917. He was with them for 25 years hold 
ing a succession of important sales and merchandising positions 
After leaving Westinghouse, Mr. Kohnstamm became executive 
vice-president of the Vander Horst Corp. of America. Just 
prior to coming to Jack & Heintz, he was manager of th: 
testing equipment division of the Baldwin Locomotive Works 


John E. Payne, formerly manager of industrial sales, ha: 
been named manager of all industry sales departments for th« 
Westinghouse Electric Corp., with general over-all respons! 
bility for sales of equipment to all industries. R. §. Kersh. 
who has been manager of the company’s Houston, Tex., office 
since 1942, was named manager of industrial sales to succeed 
Mr. Payne. Both men will be located at East Pittsburgh, Pa 


Crocker-Wheeler Electric Manufacturing Co., Ampere, N. J 
has appointed Paul J. Moore to the newly created position of 
director of sales and engineering. Mr. Moore was formerly 
with the General Electric Co., Imperial Electric Co., Star 
Electric Co. and others 
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We’ve got our eye 
on your 
assembly line 


When we build cabinets, housings or washes for 
you, we plan and work with the objective of saving 
you time, labor and extra operations on your pro- 
duction line. 


Karp-constructed units are handsome and stream- 
lined, but their beauty is more than skin deep. The 
extra value our work affords is a degree of quality, 
accuracy and precision that will speed up your 
assembling operations. 


You will find all units completely uniform in every 
detail, all measurements exact, all holes the right size 


.-- to help you 
speed production 


and cleanly drilled, all openings precisely spaced, 
all welding skillfully done with finest equipment 


% Asa result, in your assembling, all functional parts, 


instruments and controls will fit correctly and easily 
into place. Installation operations will be smooth 
and speedy. You will encounter no delays for any 
completion details. This saving of time and labor 
will cut your costs. Your completed assemblies will 
have added market value, too. In short, Karp cus- 
tom craftsmanship will prove less expensive in the 
long run. 


METAL PRODUCTS CO., INC. 


128- 30th STREET, BROOKLYN 32, NEW YORK 


Custom Craflsmen tn $heel Metal 
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Yes, here at last is a line of transformers designed specifi- 
cally for machine tool use. We didn’t guess at what you 
i wanted in such transformers. We asked machine-tool 
. designers throughout the country. This new line of G-E 
; machine tool transformers is the result. It incorporates 

every practical suggestion your profession had to offer. 


hi! kva, 60 cycles, 220/440 volts will meet most of your domes- 


1 

A COMPLETE RANGE OF RATINGS. Ten ratings, from .075 to 3 
iF 

| ij tic requirements. For foreign and unusual domestic applica- 


tions, the line includes an all-purpose group of transformers 


rated 50/60 cycles, with eight primary taps from 208 to 550 
| volts. Also available are 25-cycle units in four standard sizes 


dk from .150 to .5 kva, with primary taps for 220, 440 and 550 
: volts. 

Hl, HARMONIOUS APPEARANCE. The trim good looks of these 
| transformers harmonizes with other modern components to 





il make neat, functional control-panel arrangements. 


VOLTAGE REGULATION. Regulation characteristics have been 


given careful attention to assure satisfactory operation of 














af} motor-starting relays which cause heavy momentary over- 








GENERAL @ ELECTRIC 


loads. Hence, there is no need for use of greatly, oversized 
transformers to handle momentary surges. To help you 
select the right transformer, see the complete regulation data 


in our new machine tool transformer bulletin. 


OVERLOAD PROTECTION. These transformers have a built-in 
overload protector, with time-delay action, to prevent 


damage under sustained overload or accidental short circuit. 


EASY TO INSTALL. With the diagrammatic nameplate, error: in 
connection are avoided. Only a screw driver is needed to 
make solid connections on the front-mounted terminal board. 
Molded-plastic terminal barriers prevent accidental shorts. 
These new transformers save space, save installation time, 
and reduce inventories. For full information ask for Bulletin 
GEA-4887, 
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TIMELY HIGHLIGHTS 


AT 
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SOLENOIDS ARE BACK 


This General Electric a-c solenoid 
— is not new, but it is currently being 
built in increasing quantities . 
shipments are short enough now so 
that you can safely include it in your 
new designs. The performance record 
of these units is responsible for their 
popularity among machine designers. 
Any straight-line push or pull, from 0.9 to 97 pounds, 
is easy for this industrial solenoid. It may be operated 
remotely from a push-button station, or automatically 
by limit switches, pressure switches, float switches, or 
other pilot circuit devices. Check Bulletin GEA-2080 


on coupon. 










































For positive snap action: 


TYPE K-1 LIMIT SWITCH 







You can specify any one of four different 


VERSATILE HAND “‘TACH” heads —roller-lever, side push-rod, top push- 


; ; rod, roller push-rod—on the General Electric 
Here’s a new hand-held electric ta- Type K-1 snap action limit switch. And you 
chometer for checking performance on have a choice of four head positions . 


your machines. It ee ee rotational that’s real versatility. Snap action means 
speed in three ranges ae 100 to sure, positive operation; contacts always 
10,000 rpm; and linear speed in six open at the same point. 


ranges from 10 to 10,000 fpm. With Cutting fluids and oil will not damage 
accessories, you can measure speeds from 10 these switches, thanks to oilproof construc- 
to 100,000 rpm. | tion. They are physically small (approx. 
Accuracy of + 1 per cent is unaffected by 114x314x13% inches), yet handle up to 10 
magnetic fields, machine vibration, or ff amps at 110/220 volts a-c. Bulletin GEA- 
temperature. Scale is large and easy toread | 4644. 
—with no crowding on any range. Speed | Type J-1 Snap-action Limit Switch, big 
ranges can be changed while spindle is brother to the Type K-1, is rated 10 amps at 
rotating—and instrument can not be dam- 110 volts and will interrupt up to 30 amps. 
aged by overspeeding. Requires only 14 These general-purpose limit switches have 
ounce-inch driving torque. Measures both | ained wide acceptance in industry—are noted 
clockwise and counterciockwise rotation. | their reliability, ease of installation 
See Bulletin GEA-4895. and versatility of application. Available 
J now! Bulletin GEA-4643. 


GENERAL ELECTRIC COMPANY 
Apparatus Dept., Section H 568-57, Schenectady 5, N. Y. 


Please send me the following bulletins: 
GEA-4887—Machine-tool Transformers 
GEA-3643—Type ET-5 Indicating Lamp 
GEA-4895—New Hand Tachometer 
GEA-2080—Solenoids 
GEA-4644—K-1 Limit Switch 
GEA-4643—4J-1 Limit Switch 

CONSULT YOUR SWEET’S! You'll find “everything electric’ 

for machinery manufacturers in the General Electric section. 


NEW INDICATING LAMP 


The new Type ET-5 indi- 
cating lamp is designed to har- 
monize with modern panel 
instruments and to give high 
visibility from any angle. Caps are available in six fast 
colors. Series resistor limits current in lamp circuit, 
eliminating need for low current fuses. Two types: for 
panels up to 14 inch thick and for panels up to 2 inches 
thick. Check Bulletin GEA-3643. 
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framed... 


at fabricated ACCOMPLICES 
TO BETTER PERFORMANCE 


MORE WIRES, LESS TOPSTICK 


To gain more slot space, we fabricated a topstick 
that was strong enough to provide the necessary 
insulation without a wooden plug support. More 
wires, same protection. 


Sn rate aber 
aie Oe te aie St Oe ee 
a a 


ONE PART FOR TWO HELPED INCREASE MOTOR’S HORSEPOWER 


Combination gasket and shield for magneto. Re- Rogers developed a new cellulose material to re- 
placed, and is more efficient than, a metal dust- duce methanol extractibles to .04 before fabricating 
cover and separate gasket. Simplified assembly and this slot cell. Improved motor performance was 
provided desired insulation. gained. 


ee Fibrous parts fabricated by Rogers are definite aids to 


performance and assembly. They fit the first time. Place 
Tay Sana ae aie our fabricati virements with Rogers. We are 
plete story about each of Y ag, og 
the above applications by -.. equipped for quick, efficient and economical service, 
writing to Rogers. Ask for _ from material procurement right on through aeronkig 


the Rogers Fabricating and fabrication to delivery. 
Exhibit. It tells the com- 


plete story about our Investigate the DUROIDS, new fibrous strisctestil 00%. e. : 
fabricating service. terials that are firm, yet flexible and shatter-proof. Rs < =, 
Please address 15 Mill St. ethers Boe 


ROGERS CORPORATION 


MANCHESTER * oe ee ae ee 


yous AMO Attic, 


% aw® 
F amo pyase 
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(wale products 


This small sturdy motor 

can be readily adapted 
to a wide range of industrial 
applications. 


Rugged construction is a % 
mojor factor in the reli- 
ability of this motor widely 
used in the field of mech- 
anized equipment. 


Small series universal 

motor parts specially de- 
signed for food-mixers and 
sewing machines. 


Base-mounted explosion- > 
proof aircraft geared 
fuel transfer pump motor. 


@ Good Performance 
@ Dependability 
@ Light Weight 


@ Compactness 


@ Appearance Appeal 


@ Value Appeal 
@ Low Maintenance 
These qualities are a valuable 


asset to any product requiring 
a special application motor. 


THE LAMB ELECTRIC COMPANY 


KENT, OHIO 


SPECIAL APPLICATION 
FRACTIONAL HORSEPOWER 
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WASHERS 


THE WASHER THAT HAS THE EDGE 


(Rg ee en 


This patented design is exclusive to EverLOCK. The 
numerous tongues, the wide chisel edges of which are 
bent alternately up and down, provide several times 
more gripping area than other lock washers. The 
alternating chisel edges, forced into the contiguous 
faces of both work and nut by powerful spring ten- 
sion, provide a 2-way locking action that defies every 
conceivable loosening hazard. That’s why you'll find 
EverLOCK washers guarding vital assemblies on so 
much heavy machinery, electrical appliances, automo- 
tive and aviation equipment. 
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brief specifications 


PURITY: 99.9-+-% pure molybdenum 

OTHER QUALITIES: 

Callite molybdenum tubing is readily machineable; 
can be worked and shaped within reasonable 
tolerances; welds to iron, nickel and similar ma- 
terials; will not react with hydrofluoric acid and 
hot aqueous solutions of sodium and potassium 
hydroxide. Molybdenum tubing will also withstand 
high tensile stresses at elevated temperatures 
when sustained in a protective atmosphere. 
SPECIFIC GRAVITY: 10.2 

MELTING POINT: 2,620° C. 


TENSILE STRENGTH: From 180,000 — 250,000 psi, 
depending upon diameter 
HARDNESS: 160-185 Brinell (10 mm. ball 3,000 
Kg. load) 
THERMAL EXPANSION: 25° to 500° C. 
(4.7 — 5.7) x 10-* per °C. 
THERMAL CONDUCTIVITY: 1.46 watts per cm/°C. 
at 20° C, 
SIZES — Now being produced in standard produc- 
tion diameters up to .500”, Other diameters, with 
smaller wall thickness, to meet your individual 
requirements on request. Available in lengths 
up to 9.0”. 

©.D. AND 1.D. FOR VARIOUS SIZES 


Inside Outside Inside 
Diameter Diameter Diameter 


+290” to .295” +140” 1.077” to . 

+257” to .262” -110” 1.062” to . 

-220” to .225” .090” |.051” to . 

-182” to .187” .075” |.041” to . 

-142” to .147” -060” |.033” to . 

-104” to .107” .050” 1.027” to. 
.040” .022” to .023” 
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seamless 
molybdenum 
tubing 99.9+ % pure 


Available in Commercial Quantities 
in all diameters up to 0.5” in lengths to your specifications 


Seamless molybdenum tubing offers you many 
opportunities for improving the efficiency of your end- 
product or in the actual processing of materials, Callite 
engineers developed it to provide a superior molybdenum 
tubing — without seams and in sufficient quantities — 

for modern mass production techniques. You can order 
all your requirements on pin-point delivery schedules. Our 
engineers will be glad to consult with you on specific 
applications. Samples on request. Callite Tungsten 
Corporation, 547 Thirty-ninth St., Union City, New Jersey. 
Branch offices in Chicago, Illinois; Cleveland, Ohio. 








oe never leave the ground in a Link trainer. All their “‘fly- 
ing” is done blind, by instrument and ‘“‘radio beam,” and every 


movement of the controls is recorded. The recording device is 
powered by a Telechron synchronous electric motor. 


Such an application is not unusual for these versatile motors. 
They have been used successfully in clocks, and timing and 
instrumentation devices for 25 years—and more. Every day 


Telechron application engineers are helping manufacturers 
. Telechron Motors Are Now 
adapt them to new and important uses. 


Being Used for: 


Dependable, self-starting Telechron motors meet a wide 


variety of needs in electric devices—from the simplest switch Stoker, Oil Burner and Temperature Controls 
; Industrial Process and Cycling Timers 


to the most complicated control mechanism. They reach rated Business Machinery 


speed almost instantly and operate in perfect synchronism with Medical Devices 
; os . 5 mn Household Appliance Timers 
any commercial frequency . . . can’t run faster or slower. Torque i eealieiiins 
ratings are conservative. Precision building and Telechron’s 
exclusive sealed-in oiling system assure accurate service and 
long life. 
With a Telechron motor you give your product the plus 
value of Telechron leadership. For over 25 years, Telechron 
has been the largest producer of synchronous electric motors. eS 'é ; VGON 
Every one is Underwriters Laboratories approved. 'Telechron r OFF 
application engineers will be glad to discuss your needs. Address SYNCHRONOUS MOTORS 
Motor Advisory Service, Dept. H, Telechron Inc., Ashland, 


Massachusetts. The first and favorite synchronous electric timing motor 
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FITTING EACH NEED 


Plastic Insulations 


FOR HIGH HEAT RESISTANCE . . Fibron #5373 


For service at elevated temperatures — as high as 185°F.— your 
plastic insulation should be Fibron #5373. It was approved for 
certain applications at these temperatures by the Underwriters’ 
Laboratories. Its remarkable heat resistance makes it ideal for 
assembly operations where leads must be soldered — and it remains 
flexible after being dipped in varnish and baked. Dielectric strength, 
1000 V.P.M. Available as tape or tubing. 


FOR TRANSPARENCY ..... «. «~~ Transflex 


With Transflex tubing, you get insulation protection while keep- 
ing a clear view of color and marker codes. Transparency also 
permits quick location of wire breaks. A tough tubing, Transflex 
is highly resistant to brittleness, remaining flexible at —58°F. 
Dielectric strength, 1000 V.P.M. 


FOR H-F INSULATION... . . . Polythene 


Because of its low loss electrical properties, Polythene is used 
where high frequencies are involved and low power factor is re- 
quired. It possesses dielectric strength of 1350 V.P.M., has the 
stability and inertness of paraffin, and is highly resistant to chemi- 
cal action. Available as tubing or tape. 


FOR STANDARD APPLICATIONS 
Irv-O-Lite XTE-30 


Many of your plastic insulation requirements can be 
met by Irv-O-Lite XTE-30. Unusually flexible and 
with high dielectric (1000 V.P.M.) and tensile 
strengths, this tubing has wide acceptance as wire 
and lug insulation, and as conduit. Irv-O-Lite XTE-30 
has excellent resistance to acids, alkalies, denatured 
alcohol, gasoline and other petroleum solvents. 


Acquaint us with your insulation problems. We 
will be glad to send you information and samples 
of Fibron Plastic Tubing and Tape particularly 
suited to your needs. 


IRVINGTON 


Look to ONO for Continued Leadership: in Insulation 
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VARNISH & INSULATOR CO. 
Irvington 11, New Jersey, U.S. A. (< 
WU 


Defies Heat—Fibron 
#5373 tubing insu- 
lates the connections 
on this stator. Although 
the entire winding is 
varnished and baked, 
the plastic insulation 
remains flexible. 


Visibility Excellent—In 
this aircraft electrical 
distribution box, Trans- 
flex insulates the lugs 
and protects the wire 
markers. 


Space Saver—The high 
dielectric strength of 
Irv-O-Lite XTE-30 
permits thin wall tub- 
ing in this television 
coil. Insulation with- 
stands soldering heat. 
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| HOOK UP WIRE— 


what am I ? 


Pima low-melting, free-flowing alloy that bonds quick as a wink. 
Know me? I come from a complete line of non-ferrous metals and 
alloys you can get easily anywhere in the United States. Know me now? 


I’m solder, of course. Federated solder. 


And each F ederated solder is but one of a tremendous family of “joiners”. 
Federated solders are supplied in all commercial forms and composi- 
tions. Federated solders are made to fit the job—to provide low-melting, 


quick-freezing, a specific plastic range, or other required properties. 


This complete line is your assurance that Federated can supply you 
with the exact solder in the form you need. And Federated’s 
technical representatives are glad to help you solve industrial soldering 
problems. For information and prices, call or write 

Federated Metals Division, American Smelting 

and Refining Company at 120 Broadway, 

New York 5, N.Y., or the office nearest you. 


| Hedda METALS DIVISION 


AMERICAN SMELTING AND REFINING COMPANY 
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THE INGENIOUS 


WO-SHOK 


SAFETY DUPLEX OUTLET 


MAS ® PLASKON 
MOLDED COLOR HOUSING 


Molded by 
Breyer Molding Co., 
Chicago, Illinois 


ATTRACTIVE 


In the No-Shok Safety Outlet, contact with 
the wire terminals is impossible when the outlet is not in use. By an 
ingenious assembly of Plaskon Molded Color parts, springs and other units, the outlet 
faces must be given a quarter-turn to permit the entry of the plug prongs. This is another 
example of the new developments made possible in electrical manufacturing with the aid of Plaskon 
Molded Color. @ Plaskon Molding Materials are exceptionally well adapted to the requirements of electrical service. 
Plaskon plastics have high dielectric strength; are non-conductors; and can withstand very high voltages without 
failure. The materials are strong, and can stand up under severe usage. @ Plaskon plastics are available in a wide range 
of beautiful colors, that give merchandise eye-catching, sales-making power. The molded materials have a warm and 
friendly touch, and the surface will not tarnish, check or corrode. @ Plaskon plastics promote economy in manu- 
facturing. Once the product mold is established, large numbers of duplicates can be turned out quickly 
and at low cost, each molded article absolutely true and identical with original specifications. 
@ We shall be glad to help you adapt the many advantages of these versatile materials 
to your manufacturing and merchandising needs. Write for free illustrated 


book showing many applications of Plaskon* products. “Reg. U.S. Pot. Of 


PLASKON DIVISION tissey » owens « FoRD GLASS CO. 


2137 Sylvan Avenue, Toledo 6, Ohio Swenate connie 


In Caneda: Canadian Industries, Ltd., Montreal, P. Q. MOLDED COLOR 
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waEn YOU CAN Cour oy gypny FASTENER. raps 


It’s the cost of using a fastener that counts 





The saving you can make by being able to depend upon your 
supplier’s “quality control” and by reducing inspection in 
your own plant, invariably amounts to a greater saving than 
could be effected if a lower price were available. 


R B & W Machine Screws and Stove Bolts 
Made to One Quality Standard 


At each RB&W plant, quality control is effective at every 
stage of manufacture—beginning with laboratory analysis 
of raw materials—not just at the end of the production line. 
The finished product that is delivered to you can be de- 
pended upon for uniformly high qualities—giving you a 
fastening device that assembles at high speed, provides 
maximum desired holding power and, in terms of finish, is a 
credit to the appearance of your assembled product. 


RUSSELL, BURDSALL & WARD BOLT AND NUT COMPANY 


02 years making shhong the things 


RB&W bolts, nuts, screws, rivets 
and allied ee products are 
manufactured in a broad range of 
styles, sizes and finishes. 


. ° e 

Plants at: Port Chester, N. Y., 
Coraopolis, Pa., Rock Falls, I!l., Los 
Angeles, Calif. Additional sales 
offices* at: Philadelphia, Detroit, 
Chicago, Chattanooga, Portland, 
Seattle. Distributors from coast to 
coast. By ordering through your dis- 
tributor, you can get prompt ser- 
vice from his stocks for your normal 
needs. Also—the industry’s most 
complete, easiest-to-use catalog. 





thal make merica shong 











You Get T. F. E. When You 


1. Reduce assembly time to a minimum by savings through 
use of accurate and uniform fasteners 


2. Make your men happier by giving them fasteners that make 


their work easier 
3. Reduce need for thorough plant inspection, due to confi- 
dence in supplier’s quality control 


4. Reduce the number and size of fasteners by proper design 


5. Purchase maximum holding power per dollar of initial cost, 


by specifying correct type and size of fasteners 

6. Simplify inventories by standardizing on fewer types and 
sizes of fasteners 

7. Save purchasing time by buying larger quantities from one 
supplier’s complete line 


8. Contribute to sales value of final product by using fasteners 
with a reputation for dependability and finish 
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yp 
GREY IRON CASTINGS | 


ONE OF THE NATION'S 


LARGEST AND MOST MODERN 
PRODUCTION FOUNDRIES 


yd 
aS 


SOONER) aoe e-r ol 


THE WHELAND COMPANY 


FOUNDRY DIVISION 


MAIN OFFICE AND MANUFACTURING PLANTS 
CHATTANOOGA 2, TENNESSEE 








@ BUILT BY THE LIMA ELECTRIC MOTOR CO. 


Guide 


To Reliable Gearshift Drive Performance! 


Challenged by the exacting demands 
of modern production methods, Lima 
engineers equip their Gearshift Drives 
with Sor Deep-Groove Ball Bear- 
ings. They’ve used SiS Bearings on 
Lima products for years. They know 
what S3cciP Bearings can do. They 
also know that the past- performance 
of SBLSi Bearings is a reliable guide 
to a drive’s future performance. Back 
of the steady, smooth rolling of SSF 


Bearings is the ability to carry vari- 
ous combinations of radial and thrust 
loads at high speeds, to maintain 4 
uniform air gap in the motor, and 
to encourage 4 jong, useful drive life. 
Made in every size and type that in- 
dustry needs, reir puts the right 
bearing in the right place. 6359 


Sior INDUSTRIES, INC. 
Front St. & Erie Ave., Philadelphia 32, Pa. 
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Instead of painfully shaving your costs for circular 
shapes (rings, hoops, bands, etc.) why not chop off 
chunks? Many times sizable cost reductions are 
possible in quantity lots by using Cleve-Weld rolled 
and welded circles, made from strip, bar, plate or 
rolled mill shapes. By this method of forming, you 
buy less weight in metal, reduce scrap losses, get 
greater machinability with less total machining 
time and gain from a uniform grain structure. 





Special rolling and welding equipment, automati- 
cally controlled, team-up with Cleve-Weld’s 
30 years of experience in welding circular shapes 
at rock-bottom costs. 


If you use production quantities of circular 
shapes, investigate this possibility of lower costs. 
Send details, quantities required, and blue-print 
(if available) and let us quote; no obligation of 
course, so why not write today? 
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Dusign Benhits (pu You with 
NORMA-H{ 


“CARTRIDGE” BEARING § 


IF IT ISN’T WIDE ENOUGH, IT ISN'T GOOD ENOUGH 
to meet today’s design problems. Norma-Hoffmann 
extra wide ‘‘Cartridge”’ Bearing gives you 43% to 85% 
greater contact area between shaft and 

bearing bore and between housing 

and bearing O. D., as compared to 

the conventional width bearing. 

This eliminates the need for lock- 

nuts and results in greater shaft 

strength as it is unnecessary to 

cut locknut threads. Slippage 

and peening are also pre- 

vented. 


In addition, the “‘Cartridge”’ 

Bearing gives you (1) Longer 

period between re-lubrication 
= 

grease— -carrying 

capacity because full sized balls 

are used. 

Also available under license from 

the Marlin Rockwell Corp., Jamestown, N. Y. 


Amunicas'|Seald Coming ft 


ELECTRICAL MANUFACTURING 





LINKING FUNCTION 


TAY 


Engineers and Designers who in e- 

pendable components have adapte A 

Selenium Rectifiers into their circuits. 

They are specifying SCA products, and are 

submitting their rectifier problems to us. 

Our greatly expanded plant facilities, plus Le ia 
the recognized dependability of SCA prod- Ma 
ucts, make it possible for us to offer the 

most complete line of Selenium Rectifiers _4 PHOTOELECTRIC CELLS 
and self-generating Photoelectric Cells. 


SELENIUM CORPORATION OF AMERICA 


2160 EAST IMPERIAL HIGHWAY © EL SEGUNDO, CALIFORNIA 
EXPORT: Frazar & Hansen, Ltd., 301 Clay St., San Francisco 11, Calif. 
Conada: Powertronic Equipment Lid., 494 King St., E. Toronto 2, Canado 
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It shows just how very good, LOW 
COST Superior WELDRAWN Tubing is. 


To the design engineer, WELDRAWN means 
dependable small tubing at prices that will more 
than satisfy cost engineers. 


To the purchasing department WELDRAWN 
means fine small tubing (.010” to .625”’ O.D. 
Max.) at low cost...readily available to exact 
specifications. 


To the metallurgists WELDRAWN, as shown in 
this photomicrograph of Type 304 stainless steel, 
magnification 50X, means the complete recrys- 
tallization in the weld area to produce a homo- 
geneous tube structure. 


Turnto the Superior Tube WELDRAWN tubing is supplied in — 
Company's WELDRAWN | Shine — 4.151 204 207 
for the finest small tubing eer eee 

h ot hy t Beryllium Copper * Nickel 
at a cost t a wa su San "Monel" ¢ "'Nichrome V" 
tial saving. There is a Glass Sealing Alloys: 
Superior WELDRAWN 27% Chrome Stainless 
booklet available. Write for 36% Nickel Iron (Invar) 


52% Nickel I 
your copy om 42% and ckel Iron 


na sane TY 


\GGER NAM ame IN For Superior tubing on the Wes! 
& Coast, call Pacific Tube Company, 
5710 Smithway Street, Los Angeles 
22, ‘Californie. ANgeles 2-215) 


SUPERIOR TUBE COMPANY 
2021 Germantown Ave. 
*Reg. U. S. Trademark, Superior Tube Company Norristown, Pennsylvania 
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wanted an | IRON with an 
EDUCATED OE. 


Yale and Towne engineers wanted an iron that would 
literally tip-toe through fussy ruffles. But they wanted it 
to be good for “regular” ironing, as well. 


So they designed one with a toe that flexed when the 
iron was tipped forward, but moved back promptly to 
horizontal when the iron was lowered for regular ironing. 


However, before this better iron was ready for the 
hand of Mrs. America, a tough technical problem had 
to be solved. 


The hinge of the flexing toe was tensioned by a coil 
spring. In normal use, this spring would be stressed hun- 
dreds of times weekly . . . hundreds of thousands of times 
during the life of the iron. A fatigue-resistant metal was 
a must for this application! 

In addition, this spring had to resist the corrosive 
action of live steam generated by the hot iron contacting 
damp clothes. 

Still more difficult — the spring had to be operated at 
temperatures so high that ordinary spring materials 
might eventually lose resiliency. 

Yale & Towne designers found the unusual combina- 
tion of qualities they were seeking in Inconel*—one of 
the Inco Nickel Alloys. This metai fully retains its 


~ eMBcee OF SERVICE 


NICKEL dts, ALLOYS 


MONEL e 
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A hinged toe facilitates ironing of pleats and 
ruffles. The iron bas a total sole area of 29.5 sq.in., 
and weighs 3 lbs. 2 oz. Both electric beating unsts 
are cast-in, sheathed, rod type. Main element 
is 800 watts; tip-toe, 200 watts. Bus bars are 
made with .008 in. thick soft A” Nickel strip. 


The Tip-Toe Auto- 
matic Electric Iron 
made by the Yale & 
Towne Mfg. Co., at its 
Buffalo Plant. 


spring properties at high temperatures. It resists rust and 
corrosion, and withstands fatigue. 


Inco Nickel Alloys guard the performance of this 
product in two other applications. Contact arms of the 
thermostat are made of Inconel. Bus bars are made with 
.008 in. thick soft “A”* Nickel strip. 

Perhaps there is some way that the special properties 
of INco Nickel Alloys can improve your product—either 
in appearance or performance. INCO’s Technical Service 
will gladly help you find out. 


INC. 


*Reg. U. S. Pat. Off. 


THE INTERNATIONAL NICKEL COMPANY, 
67 Wall Street, New York 5, N. Y. 


MONEL* e “‘K’’* MONEL* « “S’’** MONEL e« “R’’* MONEL e “KR’’* 
INCONEL* -« 


NICKEL « “L’’* NICKEL ¢« ‘“Z’’* NICKEL 





ORNAMENTATION 
OF METALS — 
color enamel fill-in, Blanked 


PLASTIC AND METAL 
COMBINATIONS 
plastic, ‘set fate plosilc container with 

decorated chrome metal strips. 


The versatility of plastics, metals and plastic-metal ‘ORNAMENTAL PLASTICS 


combinations has opened unlimited possibility for rae Clear plastic crest of three-dimensional 
the modern designer who is striving for precision casting, decorated enamel fill-in, 
and eye-catching appeal at the least possible cost. ee oi 

Under one big roof at Auto-Lite’s Bay 

Manufacturing Division are the technical 

skills and the equipment which provide 

decorative and functional developments 

in both plastics and metals . . . These 

have proved themselves essential ingredi- 

ents in the development and improvement 

of a wide variety of manufactured products. 


THE ELECTRIC AUTO-LITE COMPANY 


Bay Manufacturing Division 
Detroit 2, Michigan Bay City, Michigan 


Tune in the Auto-Lite Radio Show Starring 
Dick en Nights, 9:00 P.M. 
—E.T. on Columbia Broadcasting System 


FUNCTIONAL PLASTICS 


Plug-in thermo-setting plastic terminal 
with intricate metal inserts. 


ROLLED AND FORMED METALS 


Etched and polished aluminum ‘scuff plate with 
enamel fill-in. Rolled, formed, pierced and trimmed. 
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MORE ANSWERS Each grade in the wide range of Speer graphite, 

in this book. Get it! carbon-graphite, electro-graphite and metal-graphite brushes 

has proved highly efficient in meeting specific commutating problems. 
Each grade has distinctive physical and electrical characteristics 
which make it the best choice for certain operating conditions. 


This catalog, SPEER CARBON 
PRODUCTS, gives detailed infor- 
mation on brush characteristics, 
includes Speer Brush Data Sheets. 


Selecting the proper brush grade—the right brush 

sblettinns, oetee aiead te dae with the right combination of essential properties—for 

brush for your motors or generators. peak commutating performance is a specialty at Speer—and 
has been for nearly 50 years ... a specialty that many 
designers, builders and users of commutating machines rely 
on to save time, trouble and expense on brush 

problems. Perhaps Speer can help you. 


it answers your questions on brush 


INTIMA T Nha brushes -contacts - welding electrodes - graphite anodes - rheostat discs - packing rings- carbon parts 
SOUL OS t te CHICAGO: CLEVELAND: DETROIT: MILWAUKEE>NEW YORK> PITTSBURGH 
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—— the horn button of your 
car and electrical contacts 
spring into instant action. The elec- 
trical contacts are easy to actuate, 
but far from easy to design or make. 
That’s because many special prob- 
lems are involved—wear, current 
carrying capacity, resistance to cor- 
rosion. Only special skills and 
materials can answer them. 


Such problems, however, are 
routine at the Mallory plant where 
millions of contacts are made yearly 
for every type of service. The auto- 
motive industry alone has relied 
on Mallory research and engineering 
skill for more than twenty years. 
As a result there is hardly a car on 





Child’s Play- 


But Backed By Thousands 
Of Engineering Hours 





P.R.MALLORY & CO. Inc. 


ALLOR 


the road today where Mallory con- 
tacts are not in use. These contacts 
are made for every part of the car, 
and they literally have taken years 
to perfect. 


The research and development that 
have brought this about... the 
precision manufacturing facilities 

. . the willingness of Mallory en- 
gineers to give service before and 
after the manufacturing process . 
are Mallory potentials that are 
available to you. If you have a prob- 
lem involving electrical contacts, 
we at Mallory will be glad to help. 
As a starter, why not write in for a 
free copy of the Mallory Con- 
tact Catalog? 





Inc., INDIANAPOLIS 6, INDIANA 


oe 


y: ELECTRICAL 


CONTACTS & CONTACT ASSEMBLIES 


P. R. MALLORY & CO., 











Mallory Contacts are Made 
for These 
Automotive Applications 


Starters 

Distributors 

Horns 

Lighters 

Dimmer Switches 

Trunk Lights 

Stop Lights 

Heater Switches 

Radio Switches 

Window Control Switches 
Windshield Wipers 

Radio Vibrators 

Ignition Switches 

Horn Relays 

Voltage Regulators 

Light Switches 

Dome Lights 

Glove Compartment Lights 
Direction Indicators 
Defroster Switches 

Dash Light Switches 

Top Control Switches 
Circuit Overload Breakers 
Gas and Oil Gauges 
Temperature Gauges 
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Distributed by 
INSULATION MANUFACTURERS INSULATION AND WIRES TRI-STATE SUPPLY 
CORPORATION INCORPORATED CORPORATION 
Manufactured by 
THE P. D. GEORGE COMPANY. ST. LOUIS. U.S.A. 






BUT IT’S BETTER 
TO USE YOUR HEAD 


Appliance manufacturers know that 
Delco motors are an intelligent choice 
to “turn a shaft” in their products. Delco 
motor dependability has been proved 
over the years on leading makes of re- 
frigerators, washers, ironers, stokers, 
oil burners, air conditioners and other 
appliances. 


This fine performance record has won 
the complete confidence of appliance 
users and appliance dealers. The name 
“DELCO” on a motor assures them of 
sound engineering, quality materials, 
honest craftsmanship. 


For a compact “power package” that DE LCO MOTOR S 

meets specific requirements of torque Powe hci f i eae oF ( 
and duty. you can’t beat Delco motors. i an, — er ee 2 0 
They are built in sizes from % h.p. to i . ‘ng Applic neces — eee ee 
50 h.p. Delco Products Division, General | : — 
Motors Corporation, Dayton, Ohio. 
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HEAT 
ENDURANCE 


HEAT 
SHRINKAGE 


FLAME 
| RESISTANCE 


WATER 
ABSORPTION 


ELECTRICAL 
PROPERTIES 


Many applications for electrical in- 
sulating sleeving and tubing once 
considered beyond the practical 
limits of thermo-plastic material 
are now economically possible with 
TURBO Extruded Type REL-16 
Tubing. 


This improved thermoplastic tub- 
ing corrects the previous thermal 
limitations of polyvinyl com- 
pounds, as becomes evident from 
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...the New Heat-Resistant 
Thermoplastic Tubing! 


NO FAILURE OR CRACKING OF REL-16 INDICATED AFTER } HOUR AT 


120° C. 


2400 HOURS AT 135° C. NO SAG, FLOW OR CRACK WHEN COOLED AND 


BENT 180° AROUND 5/16” MANDREL. 


4” SAMPLES EXPOSED YO 135° C FOR 30 MINUTES SHOW LESS THAN 


3.5% SHRINKAGE. 


NEGLIGIBLE — APPROX. 0.65%. 
AFTER IMMERSION. 


TURBO REL-16 WILL NOT BURN OR SUPPORT COMBUSTION. 


NO DIMENSIONAL CHANGE BEFORE OR 


DIELECTRIC STRENGTH AT 28° C — 1600 VPM (SAMPLES TESTED—.020 


NOMINAL WALL) 


the data presented in the accom- 
panying table of properties. This 
data also discloses other significant 
factors important in meeting rigid 
specifications of essential electrical 
and physical characteristics. 


Complete, detailed information in- 
cluding Electrical Testing Labora- 
tory reports on TURBO REL-16 
will be supplied on request. 


OTHER TURBO PRODUCTS 


INCLUDE FLEXIBLE VARNISHED TUBING, 
FIBROUS GLASS TUBING, SATURATED 
SLEEVING, PLASTIC INSULATED WIRE, 
MICA and MICA PRODUCTS, VAR- 
NISHED CAMBRICS, INSULATING PAPER 
and TAPES, etc. Write for samples to- 


day, on company letterhead, please. 





ae 


SILVER SOLDER 


50 Church St., New York, N. Y. 
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NEW! 


GENERAL PLATE 


=e 


(SH7) 


Fermlts Furmace Brazing at (280 - 


Excellent Wetting Properties 
High Bond Strength 

High Corrosion Resistance 
Jigs Last Indefinitely 

No Cleaning After Brazing 


General Plate Lo-Flo SH7 silver solder gives you 
all the advantages of copper brazing plus higher 
strength, higher corrosion resistance ...and with 
furnace temperatures of only 1350°F. to 1400°F. 
instead of 2000°F. to 2050°F. 

Possessing excellent wetting properties, Lo-Flo 
SH7 needs no flux and can be used in any atmos- 
phere suitable for bright annealing of ferrous or 
non-ferrous metals. Its low melting point means 


205 W. Wacker Drive, Chicago, Ill. ° 


that many parts can now be brazed which ordinarily 
would be ruined at the high temperatures required 
for copper brazing. In addition, lower furnace 
temperatures also reduce furnace maintenance. 

Another big advantage of Lo-Flo SH7 is that jig 
and fixtures last indefinitely because no flux is used 
and solder does not stick to them... and since jig 
and fixtures are usually expensive, prolonged life 
results in substantial dollar savings. 

General Plate Lo-Flo SH7 silver solder is availa- 
ble in any form for prepositioning such as strips, 
washers, wires, rings, etc. 

Investigate General Plate Lo-Flo SH7, today. Find 
out how this amazingly new silver solder, which 
requires no flux, can increase your production, 
give better bonds, and save you money. Write: 


GENERAL PLATE DIVISION 


of Metals & Controls Corporation 
ATTLEBORO, MASSACHUSETTS 
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2635 Page Drive, Altadena, Calif. 


Entire engine load is ‘floated’ on carefully designed 
base and bracket to minimize jars and shocks. The 
engine does not touch crate at any point. 


Wirebound wrap-around crate sides are folded into 
shape and assembled with crate top, slipped over 
engine and secured to base. 


Engines are then stacked four-high in warehouse and 
are tiered two-high when loaded into trucks. 


Calbrdsebiare! 
BOXES & CRATES 
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WIREBUUNDS 


MORE ECONOMICALLY, 
WITHOUT DAMAGE IN TRANSIT, 


co AIRCOOLED MOTORS’ 


When Aircooled Motors, Inc. of Syracuse New 
York switched to Wirebounds for the shipment 
of their high-precision, high-value airplane 
engines the results obtained brought improve- 
ments and reduced costs in nearly every phase 
of the shipping operation. 


Wirebounds greatly reduced initial container 
costs, lowered freight costs substantially, sim- 
plified and quickened packing and handling 
for shipping room economy—and the resiliency 
of Wirebounds, resulting from the time-tested 
combination of steel wire and thinner wood, 
gave Aircooled a record of 3000 shipments in 
15 months without a single instance of damage 
in transit due to container failure! 


Wirebounds can bring you the same kind of 
results Aircooled Motors has enjoyed. Send 
the coupon below for further information ... or 
better still, for a Wirebound Sales Engineer 
who will study your requirements, then design, 
test and submit samples of Wirebounds created 
specifically to carry your products safely, 
efficiently and at lower cost. 


MAIL THIS COUPON TODAY! 


| WIREBOUND BOX MFG. ASSN. 
Room 1840, Borland Bidg., Chicago 3, Illinois 


{ e3 SEND COMPLETE SEND A SALES 
| LITERATURE ENGINEER 
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| FIRM NAME 

| ADDRESS 
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| PRODUCT 








© Variety of metals, minerals 
and ores of value to industry 


© Power and irrigation projects 
® Good living conditions 
* Colorful scenic attractions 


© Excellent rail transportation 


| packers and processors will 
find Nevada a storehouse of raw materials. There 
are deposits of copper, silver, gold, zinc, lead and 
; uranium. Mineral ores and minerals include 
) tungsten, manganese and antimony ore, magne- 
site, gypsum, sulphur, borax and vanadium. 
Building stone and marble also are available. 


Cattle, sheep and poultry raising are expanding 
agricultural pursuits and there also is some 


































UNION PACIFIC RAILROAD 


THE STRATEGIC MIDDLE ROUTE 











* One of a series of 
advertisements 
based on industrial 
opportunities in 
the states served by 
the Union Pacific 
Railroad. 


























production of a variety of grains, vegetables 
and fruits. 


Irrigation and power are supplied by several 
Federal projects including famous Hoover Dam. 


Nevada’s healthful climate, excellent educa- 
tional system, and a variety of scenic attrac- 
tions contribute to the advantages of living in 
this western area. 


Each year, thousands of vacationists visit gi- 
gantic Hoover Dam, beautiful Lake Mead and 
near-by picturesque Las Vegas. 


Union Pacific provides top-notch freight and 
passenger transportation so essential to a 
State’s industrial development. 






sk Address Industrial Department, 
Union Pacific Railroad, Omaha 2, 
Nebr., for information regarding 
industrial sites. 
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1@ means lower costs to you 


CATES 


A manufacturer of automotive assemblies early this year replaced 

the ordinary bushings he was using with FORMETAL Superformed 

! ; 3 Bushings. A recent check-up showed that he had already made 

to get your product really rolling..use a savings of $18,600 on this one item ... besides a definite 
improvement in performance. With manufacturing costs increas- 

ing, savings like these are vital to profitable operation today. 


If you use bushings or bearings, you ought to know about FOR- 
4 METAL's “Improved Quality...because it may mean tremendous 


savings to you. The exclusive qualities of FORMETAL Superformed 


Bushings and Bearings offer you many opportunities for improve- 
ment at a saving. In a FORMETAL Bushing you can often use a 
thinner wall to provide the same strength as the thick wall of an 
ordinary bushing. You can have a higher Rockwell hardness with- 
out loss of machinability. Custom-made oil grooves—vital to long 


and smooth performance are engineered to your requirement. 
BUSHINGS 

Could you use a savings of thousands of dollars? Certainly! 
AND BEARINGS Then do this today—investigate the advantages of using 

FORMETAL Bushings or Bearings— made of bronze, steel, or an 

alloy to your specification. Write for free catalog. Engineers and 

buyers of bushings, bearings, and spacer tubes will find it an 

extremely valuable reference book. 


eee ee ee ee ee ee ee eee ee ee ee ee ee * One of a series of cases in which Formetal has 
National Formetal Co., Inc., 6611 Metta Ave., Cleveland 14, Ohio saved varying sums of money for manufacturers. 


Please send free copy of your reference catalog 


Company S>. NATIONAL FORMETAL CO., INC. 


Product manufactured whe ~ e SCSTARIISNED tere 
i . ; ry M EAN Manufacturers of “Superformed” Bushings and Bearings .and Spacer Tubes 
apy 6611 METTA AVENUE - CLEVELAND 14, OHIO 


Address ee RFs 
Offices in DETROIT ¢ CHICAGO e¢ LOS ANGELES ¢ INDIANAPOLIS 
NEW YORK 


Nd 


City and State 
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Frequently, Stackpole Permanent Magnets 
of Sintered Alnico II mean both a worth- 
while cost saving and an improvement in 
magnet efficiency. It all depends on such 
things as design, size, shape and weight. 


In general, this Stackpole molded-sinter- 
ing process offers its greatest economies 
in magnets up to 2 ounces in weight. 
Besides the production of rectangular and 
cylindrical types, the method extends to 


TO USERS OF SMALL PERMANENT MAGN 


many odd shapes where costly machining 
is often eliminated. \ 


Thus, to make it easy for quantity users to 
judge for themselves, we make this offer: 


Send full details of your magnet require- 
ments for recommendations and free sam- 
ples to specifications (but not heavier than 
2 ounces). Your own tests of these actual 
units will speak more convincingly than any 
mere claims we might make on their behalf. 


STACKPOLE CARBON COMPANY «@« ST. MARYS, PA. 


SMOOTH SURFACES—for easier brazing 
or soldering. 


CLOSE TOLERANCES—with a minimum of 
costly grinding. 


STACKPOLE SINTERED ALNICO II 


FINE GRAIN STRUCTURE—for greater me- 
chanical strength. 


REAL ECONOMY, HIGHER UNIFORMITY— 


for odd shapes and small sizes. 
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tN OIWE llatK INE CONTROLS 


ENGINEERED TO JG SPECIFIC REQUIREMENTS 
— 


K-B-M offers you a single source for complete engineering service and 
manufacturing facilities to provide ~— electrical relays, solenoids 
and control accessories completely wired to your specifications. 


RELAYS 
Magnetic relays in- 
cluding ve ending and 
anti-jackpot relays. 


You save time, trouble and money with this complete service! Our 
staff of experienced engineers will ‘work with you in analyzing your 
electrical problems—either on present or contemplated mac hines- and 
assist in devising the most efficient and economical control system. 

Our production facilities provide quick delivery of a few cateel 
assemblies for development and field trial models—or a steady pro- 
duction run regardless of quantity. 


Let R-B-M ep out your vending machine certrol assemblies— there 
is no obligation. Address Department D-12 


R-B-M DIVISION « Essex Wire Corporation 


Logansport, Indiana 


SOLENOIDS 
A. C. Work Sole- 
noids available in 
standard or special 
designs and _ sizes. 


HARNESSES 
Complete wir- 
ing harnesses 
with all elec- 
trical controls 
to meet the re- 
quirements of 
any type vend- 


. . TT GNETIC’ ELECTRIC CONTROLS — FO 
ing machine. schnell habla . 


AUTOMOTIVE Li RSE Es COMMUNICATION AND ELECTRONIC Mo: 
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Lyfercnz, Otol letied 


FS», select a power-supply cord for long serv- 

ice on automatic home washing machines. 
Must withstand dragging over wet or soapy floors, 
must be easily cleaned, and must resist scuffing and 
impact. Easy installation an essential requirement 
for mass production. 


Z To select a heavy-duty cord for portable 
tools, with ability to withstand rough usage 
without requiring frequent repair or replacement. 


‘Must resist oils, acids, moisture, and sunlight. 


Should be lightweight and flexible for easy 
handling. 


In both cases, the logical and economical solution 
is to use General Electric Flamenol — the thermo- 
plastic-insulated power-supply cord that adds sales 
appeal because it adds service life. 

The combination of outstanding physical and 
electrical properties inherent in Flamenol cords 
keeps them in action even when they are subjected 
to widely varying service conditions. Durable 
Flamenol cords are available in three types: for 
light-, medium-, and heavy-duty applications. Spec- 
ify them for portable tools, business machines, 
appliances such as vacuum cleaners and floor pol- 
ishers, and many other uses. You’ll find that they 


usually make a good product better. 
*Trade-mark Reg. U.S. Pat. Off. 


GENERAL ()) ELECTRIC 
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Doggone, 
It’s a Mirror! 


You're right, Sport! It's a piece of mirror-finish stainless steel 
the kind that makes permanently brilliant decorative work and 
trim. Your friend, next in line, is looking at a Number 4 polished 
sample—a good, all-around lustrous finish. And your other canine 
pal is checking the Number 1 finish—commonly used for technical 
applications. These are just three of stainless steel’s six standard 
mill finishes—attractive, durable finishes to spruce up any product, 
or workable finishes for any fabrication job. For up-to-date news of 
the uses of stainless steel, write to Department E-12 for our 
monthly publication ELEctrometT Review. 


ELECTRO METALLURGICAL COMPANY 


Unit of Union Carbide and Carbon Corporation 


30 East 42nd Street [Jj New York 17, N. Y. 
PRODUCERS OF {LLOYS THAT MAKE STEEL STAINLESS 





FOUR 15 OZ. FEET Ohio Motors are used 
to operate this four-panel Haughton 
controller. Ohio torque motor ratings 
range from one to 96 oz. feet—for 10% 
to 100% locked service. Write for details 
on these and other Ohio Motors today. 


Motors start stalling when she starts up 


There’s a lot of activity upstairs when ele- 
vators start up—or down. But passengers in 
Haughton elevators don’t hear what happens 
because torque motors, like electrical hands, 
close contactors deftly . . . quietly. 


Ohio torque motors rotate contactor arms 
to close directional and acceleration circuits. 
These compact motors then stall across the 
line, exerting constant torque on contactors 
to keep them closed until the operator stops 
the car. 


A leading A-C elevator builder today, 
Haughton Elevator Company engineered the 
first improved A-C elevator in 1920. In that 
year Ohio Electric worked with Haughton 
engineers to develop a suitable torque motor 
for controller panels, door operators, brake 
magnets, door retiring cams. 


Today in many Haughton elevator shafts you 
will find as many as twelve Ohio torque motors. 


For more than 25 years leading manufac- 
turers have simplified difficult design prob- 
lems with Ohio torque motors. Make Ohio 
Electric your supplier of torque motors too. 


eile 


MOTOR S 


THE OHIO ELECTRIC MFG. CO. 5905 maurice AVENUE @ CLEVELAND 4, OHIO 
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Instrument Cases... Close Tolerances 
.-- Presteel Has the Experience 


As producers of precision stampings we have made many large, 
small and medium-size instrument cases to exacting tolerances—effecting 
substantial economies for our customers. Illustrated are two of them. 


Added advantages of Presteel Instrument Cases are... lighter weight... 
greater strength... fewer finishing operations ...improved appearance. 


Do you consider these features important? — Visit us at Worcester or 
contact our representative nearest you. 


NN Rel te thd 45144 oe 


612 BARBER AVENUE, WORCESTER 6, MASS. 


Representatives in Alexandria Virginia, Buffalo, Canton Ohio, Chicago, Denver, 
Detroit, Fort Worth, Indianapolis, Los Angeles, New York, Philadelphia, 
Syracuse, Toronto 
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EXTRA POWER 


from liberal design of field coils; accurate, 
concentric air gop; precise design of mag- 
netic circuits. 


DURABILITY 


from rugged rotor rigidly welded, smoothly 
finished for uniformity of air gap, dynamic- 
ally balonced for vibrationles« rotation. 


INSTALLATION ADAPTABILITY 


through stondardized shaft dimensions 
and stendardized shaft height. 


COOL OPERATION 


through continuous circulation of air over 
windings. Large fon blasts constant stream 
of outer cir through passageways between 
stator and frame, 


STRENGTH 


Tough steel base welded to frame .. . 
designed to withstand heavy handling, be!t 
pull and torsional motor loads. 


Available in Single or Polyphase Types 
in % hp, % hp, and 1 hp. 


EICOR products are used today as standard in 
many exacting applications. Our engineers will 
be glad to work with you on your application. 


SEND FOR BULLETIN NO. 47-1 


Of 


OE a eR Mm A a ie 


1501 W. Congress St., Chicago 7, Ill. 
LEI ae ters 0f Rotary Electrical Equipment 


DYNAMOTORS + CONVERTERS - MOTORS + GENERATORS + ALTERNATORS 


FULLY PROTECTED 


by armor-like steel frame and 
protective end-shields. 


LONG LIFE 


from heavy, pure silver contacts on 
starting switch and positive-acting cen- 
trifugol switching mechanism. 


MINIMUM MAINTENANCE 


Extra-large oil reservoir holds 
over one fluid ounce, provides 
lubrication for a year of nor- 
mol use. 


QUIET, LONG LIFE 


from quality-selected, accur- 
ately-aligned, precision-bored 
sleeve bearings. 


CONTINUOUS LUBRICATION 


as oil is circulated, cleaned, and filtered 
by wool yorn filling. 


Plus these r¢duantages 


Triple Starting Torque—equals three times the full load 
torque to overcome dead load ... prevents stalling 
under adverse load conditions. 


Protective Overload Torque—twice the full load torque 
is instantaneously available to take care of momentary 
overloads. 


Take Line Voltage Variations—only most extreme var- 
iations in line voltage will affect operation. On lower 
setting applied voltage may vary from 104 to 126 
volts; on higher setting, from 207 to 253 volts. Full 
rated power is delivered within these limits. 


Dual Voltage Operation—operates on either 115 or 
230 volts AC by simple connection changes. 


Clock- or Counter-Clockwise Rotation—direction of ro- 
tation quickly changed by easy access to terminal box. 
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Authorized WAA Electronics Distributors 


EASTERN 


Automatic Radio Mfg. Co., Inc. 

122 Brookline Ave. 

Boston, Mass. 

Carr Industries, Inc. 

1269 Atlantic Ave. 

Brooklyn, New York, N. Y. 

Tobe Deutschmann Corp. 

863 Washington Street 

Canton, Mass. 

Electronic Corp. of America 

353 West 48th Street 

New York, N. Y. 

Emerson Radio & 
Phonograph Corp. 

76 Ninth Ave. 

New York, N. Y. 

General Electric Co. 

Bidg. 267; 1 River Road 

Schenectady, N. Y. 

General Electronics, Inc. 

101 Hazel Street 

Paterson, N. J. 

Hammarlund Mfg. Co., Inc. 

460 West 34th Street 

New York, N. Y. 

Hytron Radio & Electronics Corp. 

76 LaFayette Street 

Salem, Mass. 


Johanns & Keegan Co., Inc. 
62 Pearl St. 
New York, N. Y. 


Newark Electric Co., Inc. 
242 West 55th St. 
New York, N. Y. 


Radio Parts Distributing Co. 
128 West Olney Road 
Norfolk, Va. 


Smith-Meeker Engineering Co. 
125 Barclay Street 
New York, N. Y. 


Standard Arcturus Corp. 
99 Sussex Ave. 
Newark, New Jersey 


Sylvania Electric Products, Inc. 
Emporium, Pa. 


Technical Apparatus Co. 
165 Washington St. 
Boston, Mass. 


Tung-Sol Lamp Works, Inc. 
95 Eighth Ave. 

Newark, New Jersey 

W. & H. Aviation Corp. 


Municipal Airport 
Rochester, New York 


MIDWESTERN 


American Condenser Co. 
4410 N. Ravenswood Ave. 
Chicago, Ill. 


Belmont Radio Corp. 
3633 S. Racine Ave. 
Chicago, Ill. 


Electro-Voice, Inc. 
Carroll & Cecil Streets 
Buchanan, Michigan 


E. F. Johnson Co. 
206 Second Ave., S. W. 
Waseca, Minnesota 


SOUTHERN 


Navigation Instrument Co., Inc. 
P. O. Box 7001, Heights Station 
Houston, Texas 


Southern Electronic Co. 
611 Baronne St. 
New Orleans, La. 


PACIFIC 


Cole Instrument Co. 
1320 S. Grand Avenue 
Los Angeles, Calif. 
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Hoffman Radio Corp. 
3761 S. Hill Street 
Los Angeles, Calif. 


x 


WAR ASSETS ADMINISTRATION 


MANUFACTURERS 
WHOLESALERS — JOBBERS 


See these WAA Authorized Distributors for 
your share! Their inventories include many types 
of unused electronic devices, tubes and equip- 
ment. 


Purchasing of surplus electronic tubes, de- 
vices and equipment has been simplified to a 
high degree. These WAA Approved Distribu- 
tors were selected on a basis of their ability to 
serve you intelligently and efficiently. 


Write, phone or visit your nearest Approved 
Distributor for information concerning inven- 
tories, prices and delivery arrangements. Fill 
your needs— NOW —while inventories still per- 
mit large purchases and wide selection. You'll 
find you can “Save with Surplus.” 


OFFICE OF AIRCRAFT AND ELECTRONICS DISPOSAL 


Offices located at: Atlanta + Birmingham + Boston + Charlotte 

Chicago + Cincinnati + Cleveland + Denver + Detroit » Grand Prairie, 
Tex. « Helena + Houston + Jacksonville + Kansas City, Mo. « Little Rock 
Los Angeles + Louisville » Minneapolis + Nashville » New Orleans » New 
York » Omaha «+ Philadelphia + Portland, Ore. + Richmond « St. Louis 
Salt Lake City + San Antonio «+ San Francisco « Seattle « Spokane + Tulsa 


Customer Service Centers in these and many other cities. 


279 





FACTS WORTH NOTING 


Because of these properties, ZrO? is 
used to advantage in high temper- 
ature cements and ramming mixes 
and in precision casting mold fac- 
ings. Various other TAM Zirconium 
Oxides such-as Opax, Hy Opax, 
Treopax, Treopax S$ and Z, Zirox B 
and C. P. Zirconium Oxide are uti- 
TPT MUM le- tel e-E ee) leah ie 
) Mt tet ae |b eee da) 
opacifiers for porcelain enamels and 
Tee) Sila Seal Ml lee loli 


ing media 


Zirconia is a basic material from 
which Zirconium metal is produced 
When reacted with Strontium, Ba- 
rium or Calcium Oxide, the result- 
ing compound finds application in 


high dielectric ceramic formula 


TAM Field Engineers, located at cen- 
tral points, and our well staffed and 
equipped laboratory is always ready 
to cooperate with you on all types 


of ceramic problems 


TITANIUM ALLOY MANUFACTURING COMPANY 


Executive Offices: 111 Broadway, New York City General Offices and Works: Niagara Falls, N. Y. 
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COPPER, NICKEL OR MONEL CONDUCTORS 
. in accordance with N. E. M. A. Specifications 


Approved by 


Underwriters’ Laboratories, Inc. 


REPRESENTATIVES IN PRINCIPAL CITIES 


©1947, R. |. insulated Wire Co., Inc. 


1 INSULATED WIRE CO., 


ee el ee ee ie ee ot alls Sie. ema ome 3 fe Soce? TE” ee es: So Se ee ee 
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Guide to Buying 


eA Mem al Nas 


@ An alphabetically arranged list of all those product components 
and services offered by Electrical Manufacturing advertisers. Cor- 
rected monthly, the content is currently up-to-date and complete 
though the publisher assumes no responsibility with regard to 
products or names listed or failure to include any. 


Always refer to advertisers’ index, preceding back cover, for 
Page number of advertisers’ latest advertisements. Write the 
Director, Reader Service, Electrical Manufacturing, if either 
product or company information sought is not found here. 


ALUMINUM 

Aluminum Company of America, 2179 Gulf 
Bldg., Pittsburgh 19, Pa. ‘‘Alcoa.”’ 

Aluminum Research Institute, 111 W. 
Washington, Chicago 2, Ill. 

Federated Metals Div. American opines 
S Refining Co., 120 Broadway, N. Y. 

¥. 


Tube Co., 
Norristown, Pa. 


2021 Germantown 
(Tubing). 


acount 
Ave., 


AMMETERS. See Instruments, 
Electrical Measuring. 


ANODES, PLATING 

American Brass Co., Waterbury 88, Conn. 
“* Anaconda.”’ 

Chase Brass & Copper Co., 
bury 91, Conn. 

du Pont de Nemours & Co., 
Room 137, Arlington, N. J. 

Federated Metals Div. American Smelting 
& ss Co., 120 Broadway, N. Y., 
N 


Handy & Harman, 32 Fulton, New York 7, 
N. Y. (Silver). 
Seymour Mfg. Co., Seymour, 


ARC WELDERS. See Welding Equip- 
ment. 


ARMATURE TWINE. 
Twine. 


ASBESTOS SLEEVING. See Sleeving 
and Tape, Asbestos. 


ATTACHMENT PLUGS. 
and Caps. 


ATTENUATORS. See Resistors, 
Instrument and Radio. 


BALANCING MACHINES 
4 Mfg. Co., Dept. E13, Rock Island, 
i. 


BALLASTS, FLUORESCENT LAMP. 
See Fluorescent Lamp Auxiliaries. 


Inc., Water- 


Inc., E. 1., 


Conn. 


See Cord and 


See Plugs 


BALLS, BEARING 

Hoover Ball Bearing Ann Arbor, 
Mich. 

Landis & Gyr, Inc., New 
York 11, N. Y 

SKF Industries, Inc., Front & Erie Ave., 
Philadelphia 32, Pa. 

Strom Steel Ball Co., 1850 8. 54th Ave., 
Cicero 54, Ill. 


Co., 
104—5th Ave., 


BASES MOTOR. 
Bases. 


See Motor Slide 


BATTERIES, DRY 
Mallory & Co., Inc., P. R., 
Ind. ‘‘Tropieal.’’ 


BATTERY ELIMINATORS. See 
Supply Units, Rectifier. 


BEADS, BOBBINS and SPOOLS, 
INSULATING. See Plastics-Custom 
Molders & Extuders. 


BEARINGS, BABBITT 

Johnson Bronze Co., 570 8. Mill, New 
Castle, Pa. Steel or Bronzed Backed. 
Moraine Products Division of Genera) 
Motors, Dayton, Ohio (Steel-Backed) 


BEARINGS, BALL (Miniature) 
Landis & Gyr, ¥e-. 104—5th Ave., New 
York 11, N. 


Indianapolis 6, 


Power 
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Miniature Precision Bearings, Inc., 
Keene, 
Norma-Ho?man- Bearings Corp., 


Stamford, Sonn. 


Dept. H, 


BEARINGS, BALL and ROLLER 
(Radial and Thrust) 

Fafnir Bearing Co., New Britain, Conn 

Federal Bearings Co., Inc., Poughkeepsie, 


Hoover Ball and Bearing Co., 
Mich. 

McGill Mfg. Co., Inc., Valparaiso, Ind. 

New Departure Division of General 
Motors, Bristol 1, Conn. 

Norma-Hoffman Bearings Corp., Dept. H, 
Stamford, Conn. “*Cartridge.’’ 

SKF Industries, Inc., Front & Erie Ave., 
Philadelphia 32, Pa. 

Timken Roller Bearing Co., 
Ohio. 


Ann Arbor, 


Canton 6 


BEARINGS and BUSHINGS, BRONZE 

Bunting Brass & Bronze Co., Toledo 9$, 
Ohio. 

Chase Brass & Copper Co., 
bury 91, Conn. 

Chrysler Corp., Amplex Div., 
Mich. 


Inc., Water- 


Detroit 31, 


Johnson Bronze Co., 570 8S. Mill, New 
Castle, Pa. (Bronze on Steel) ‘‘Leadoyl.”’ 
Mallory & Ce., Inc., P. R., Indianapolis 6, 


Ind. 
Moraine Products Division of 
Motors, Dayton, Ohio. 
Morganite, Ine., 3302—48th Ave., 
Island City 1, N. . 
National Formetal Co., Ine., 
Ave., Cleveland 14, Ohio. 


General 
Long 


6611 Metta 


BEARINGS AND BUSHINGS, 
LUBRICANT-RETAINING 
dered Metal) 

Chrysler Corp., Amplex Div., 


Mich. 
570 Mill, 


Johnson Bronze Co., 
Pa. 

Moraine Products Division of 
Motors, Dayton, Ohio. 

Moulded Metals Co., Inc., 
Watertown, Conn. 

Randall Graphite Products Corp., Dept. 
1015, 609 W. Lake, Chicago 6, III. 


(Pow- 
Detroit 31, 
New Castle, 
General 


32 Sunset Ave., 


BEARINGS AND BUSHINGS, NON- 
METALLIC 

General Electric Co., Plastics 
Chemical Dept., 1 Plastic Ave., 
field, Mass. ‘‘Textolite.’’ 

National Vulcanized Fibre Co., 
ton 99, Del. 

Richardson Co., Melrose Park, III. 
“Insurok.’ 

Ryerson & Son, 
Ill. 

Westinghouse Electric Corp., 
868, Pittsburgh 30, Pa. 


BEARINGS, FLEXIBLE 


backed) 
Lord Mfg. Co., Erie, Pa. 


Div., 
Pitts- 


Wilming- 
Inc.. Joseph T., 
P. O. Box 


Chicago, 


(Rubber- 


BEARINGS, NEEDLE 


McGill Mfg. Co., Inc., Valparaiso, Ind. 


BELLOWS, METALLIC 
Clifford Mfg. Co., 568 E. First, 
Mass. ‘Hydron.”’ 


Boston 27, 


BELT DRIVES. See Drives, V-Belt. 


BENDERS, BRAKES and SHEARS 
(For Die-Less Duplicating) 


O'Neill-Irwin Mfg. Co., 309 Eighth Ave., 
Lake City, Minn. ‘‘Di-Aecro.’ 


Johnson Bronze Co., 


BERYLLIUM COPPER and 


Wire) 
(See also Tubing, Beryllium Copper) 
Mallory & Co., Inc., P. R., Indianapolis 6, 
Ind 
Riverside Metal Co., 


(Strip 


Riverside, N. J. 


BIMETALS. 


Bimetals. 


See Thermostatic 


BISMUTH ALLOYS 
Cerro, DePasco Copper Corp., 
40 Wall, New York 5, N. Y 


BITS, SCREW AND BOLT. 


Socket Screw & Wrench Nits. 


Dept 


BLACKENING COMPOUNDS, METAL 
Mitchell-Bradford Chemical Co., 2446 G 
Main, Bridgeport, Conn. ‘‘Black Magic."’ 


BLADES, FAN 

Burden Co., 1000 N. Orange Drive, 
Angeles 46, Calif. 

Torrington Mfg. Co., 62 Franklin, 
Torrington, Con. ‘*Airistocrat.’’ 


Los 


BLOCKS, TERMINAL. 
Blocks and Boards, 


See Strips, 
Terminal. 


BLOWER WHEELS. See 
and Blower. 


BLOWERS. 
BOBBINS, COIL. See Coil Cores and 


Forms. 


Wheels, Fan 


See Fans and Blowers 


BOLTS. See Fasteners. 


BOXES, METAL. See Cabinets, Sheet 
Metal. 


BOXES and CRATES, WIREBOUND 
Wirebound Box Manufacturers Assn., Room 
1840, Borland Bldg., Chicago 3, Ill. 


BRAKES, AIR and HYDRAULIC 
Wagner Electric Corp., 6454 Plymouth 
Ave., St. Louls 14, Mo. 


BRAKES, BENDING. 
Brakes and Shears. 


See Benders, 


BRASS, BRONZE AND COPPER— 
All Commercial Forms 
(For Wire, See Wire and Cable, Bare) 
American Brass Company, Waterbury 88, 
Conn. “‘Anaconda.’’ Also Tobin Bronze, 
Chromium Copper and Selenium Copper 


Alloys). 

American Nickeloid Co., Peru 3, 
(prefinished), ‘‘Nickeloid.”’ 

Bridgeport Brass Co., Bridgeport 2, Conn. 
(Also ‘‘Duronze’’ Silicon Bronze and 
Aluminum Alloys). 

Bristol Brass Corp., Bristol, 

Bunting Brass and Bronze Co., 
Ohio (Bronze Bars). 

Chase Brass & Copper Co., 
bury 91, Conn 

Federated Metals Div. 
& Refining Co., 

a es 


Ind. 


Conn. 
Toledo 9, 
Inc., Water- 


American Smelting 
120 Broadway, N. Y., 


Hiussey & Co., C. G., Pittsburgh, Pa 
liseo Copper Tube & Products, Inc., 
Cincinnati 27, Ohio (Copper Tubing). 
570 S. Mill, New 
Castle, Pa. (Bronze Bars). 
Revere Copper & Brass, Inc., 

Ave., New York 17, N. Y 
Scovill Mfg. Co., 18 


Conn. 
Tube Co., 


Superior 
Ave., Norristown, 


230 Park 


Mill, Waterbury 91, 
2021 Germantown 


Pa. (Copper). 


BRAZING ALLOYS, SILVER 

—— & Co., Inc., 113 Astor, Newark 5, 

Callite Tungsten Corp., 547—39th, Union 
City, N. J. 


Chase Brass & Copper Co., Inc., Water- 
bury $1, Conn. 

General Plate Div., Metals and Controls 
Corp., Attleboro, Mass. 

Handy & Harman, 82 Fulton, New York 7, 
N. Y. “‘Easy-Flo,’’ “‘Sil-Fos.’’ 

Makepeace Co., D. E., Attleboro, Mass 

Mallory & Co., Inc., P. R., Indianapolis 


nd. 
The J. M., 172 Elm, 


Standard Metals 
Attleboro, 


Hartford 


Corp., 262 Broad, N 


BRAZING DISCS, RINGS and 
WASHERS 

American Brass Co., 

Westinghouse Electric Corp., 
868, Pittsburgh 30, Pa. 


Waterbury 98, Con: 
Box 


BRONZE. See Brass, Bronze 4 
Copper; also Phospuor Bronze. 


BRUSHES: CARBON, GRAPHITE 
METAL-GRAPHITE 

Becker Brothers Carbon Co., 3450 8S. 52nd 
Ave., Cicero 50, Ill. “BBB.”’ 

Morganite, Inc., 3302—48th Ave., 
Island City 1, N. 

Ohio Carbon Co., 
Cleveland 11, Ohio. 

Pure Carbon Co., Inc., 
St. Marys, Pa. 

Speer Carbon Co., St. 
**Multifiex.’’ 

Stackpole Carbon Co., St. 


BUSHINGS 
BEARING, see Bearings and Bushings 
COMPOSITION, see Plastics Custon 
Molders. 
FIBRE, 


Long 
Rd 
Ave 


a 
12508 Berea 
440 Hall 


Marys, Pa 


Marys, Pa 


see Fibre. 
GLASS, see Glass, 
MICA, see Mica 
PORCELAIN, 


Technical. 


see Ceramies. 


BUTTONS and CLIPS, SNAP 
FASTENERS 

United-Carr Fastener 
Cambridge 42, Mass 

Cuyahoga Spring Co., 
Cleveland 2, Ohio. 


Corp., Dept. E-2, 
10270 Berea Rd 
“Snap Clip.’ 


CABINETS, SHEET METAL (Boxes, 
Chassis, Housings, Panels, Racks, 
Tanks) 

Karp Metal Products Co., 
Brooklyn 32, N. Y. 

Mfg. .Co. Inc., 

Malden, Mass. 

Overly-Hautz Co., 11500 
Cleveland 2, Ohio. 

Riester & Thesmacher Co., 
Cleveland, Ohto. 

Worcester Pressed Steel Co., 611 Barber 
Ave., Worcester 6, Mass. ‘‘Presteel.’’ 


Inc., 128—30th 


Millen James, 150 
Exchange, 
Madison Ave., 


1256 W. 25th, 


CABLE. See Wire & Cable. 


CABLE ASSEMBLIES and HAR. 


NESSES. See Cord Sets. 


CAMBRIC, VARNISHED. See 
Insulating. 


Fabrics, 


CAPACITORS 

Aircraft-Marine Products, Inc., 
Fourth St., Harrisburg, Pa. ‘‘AMP.”’ 

Cornell Dubilier Electric Corp., Dept 
H-11, South Plainfield, N. J. ‘‘Beaver,”’ 
**Dykanol.’’ 

Deutschmann Corp., Tobe, Mass 
“Tobe,’’ ‘‘Oil-Mites.’’ 

Electric Auto-Lite Co., Toledo 1, Ohio. 
Federal Telephone and Radio Corp., Dept 
F-416, 67 Broad, New York 4, N. Y. 
General Electric Co., Section H668-57, 
Apparatus Dept., Schenectady 5, N. Y 

**Lestrofilm.’’ 
Johnson Co., E. F., Waseca, Minn. 
Mallory & Co., Inc., P. K., Indianapolis 6, 
Ind. 
Millen Mfg 
Exchange, 
Solar Mfg. Corp., 
Sprague Electric Co., 
York es Y. 
“Vitamin Q.” 
Stackpole Carbon Co., St. 


1504 N 


Canton, 


Co., Inc., James, 150 
Malden, Mass. 

285 Madison Ave., New 
North Adams, Mass 
‘*‘Superex,’’ ‘‘Solite.’’ 


Marys, Pa. 


CARBON AND GRAPHITE: (Con- 
tacts, Electrodes, Anodes, Bearings, 
Discs, Piles, Plates, Plungers, 
Rings, Seals, etc.) 

(See also Brushes, Carbon) 
Becker Brothers Carbon Co., 3450 8. 
Ave., Cicero 50, Ill. “‘BBB.’’ 
Merganite, Inc., 3302—48th Ave., 

Island City 1, N. Y. 

Ohio Carbon Co., 12508 
Cleveland 11, Ohio. 

Pure Carbon Co., Inc., 
St. Marys, Pa. 

Speer Carbon Co., St 

Stackpole Carbon Co., St 


52nd 
Long 
Berea Rd., 


440 Hall Ave., 
Pa. 
Pa. 


Marys, 
Marys, 


CARTONS AND CONTAINERS, 
PACKAGING 

Gair Co., Inc., Robert, 155 E. 
New York 17, N. Y 

Gaylord Container lll N. 
St. Louis 2, Mo. 


44th 


Corp., 4th, 
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teasens why you should specify 


WIRE AND CABLE INSULATION MADE FROM 


GEON (cstis 


for industrial, domestic, manufacturing and utilities wiring 


Resistance to ozone, wear, sunlight, water, chem- 
icals, and most other normally 
destructive factors 


14 colors including NEMA standards 
More conductors in a given space 
Excellent electrical properties 


Thin coating of insulation 


Ease of handling 


Be sure to specify wire or Easy stripping 
cable insulated with GEON 
in order to get ail these 
advantages. Or, for infor- | 
mation regarding special 

applications please write : 

Department I-12, B. F. Geon 
Goodrich Chemical Com- q 
pany, Rose Building, . Ne Mi 
Cleveland 15, Ohio. In >. a 
Canada: Kitchener, Ont. 


Light weight 


o 


me oo 
°F @ nm aoooacn CHe™ 


e 
B. F. Goodrich Chemical Company.) 2520 


GEON polyvinyl! materials « HYCAR American rubber * KRISTON thermosetting resins « GOOD-RITE chemicals 
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WHEN PRODUCT PERFORMANCE DEPENDS 
ON TIME AS A FACTOR OF CONTROL 


INTERVAL 


284 


YOU CAN RELY ON 


QUALITY 


ACCURACY 


RUNNING TIME METERS 


Synchronous motor driven. Register 
automatically and cumulatively total 
operating or idle time on circuits, ma- 


chines, systems. 


TIME DELAY RELAYS 


Provide adjustable or fixed time delay 
between operation of a control circuit 
and subsequent opening or closing of 


a load circuit. 


ee 


Spm ER or orn 


rpm to 1/24 rph. 


For a wide range of standard timers, 


SYNCHRONOUS MOTORS 


Permanent magnet type for applications 
requiring @ constant speed at a given 
frequency. Small size. 30” ounce 
torque. Twenty-eight speeds from 60 


controls or 


special adaptations for specific applications, consult 


R. W. CRAMER CO., River St., 


SPECIALISTS 
AS A FACTOR OF 


DELAY CYCLE 


: IMPULSE 


Centerbrook, Conn. 


iN TIME 
CONTROL 


PERCENTAGE 





| CLAMPS, HOSE 
| Garrett Co., Inc., 
Philadelphia 2, Pa. 


CASTINGS, ALUMINUM 
Die Castings) 

Aluminum Company of 
Gulf Bidg., 


(See also 


2179 
““Aleoa.”” 


America, 
Pittsburgh 19, Pa. 


CASTINGS: BRASS, BRONZE AND 
COPPER 
Johnson Bronze Co., 570 Mill, New Castle, 


a. 
Mallory & Co., Inc., P. R., Indianapolis 6, 


Ind. 
Scovill Mfg. Co., 18 Mill, Waterbury 91, 
Conn. 


CASTINGS, DIE. See Die Castings. 


| CASTINGS, GRAY IRON 


Electric Auto Lite Co., Port Huron, Mich. 
Wheland Co., The, Chat- 
tanooga 2, Tenn. 


CASTINGS, MAGNESIUM 

American Magnesium Corp., Subsidiary of 
Aluminum Company of America, 1715 
Gulf Bidg., Pittsburgh 19, Pa. ‘‘Mazlo.’’ 


CASTING, PRECISION (Lost-Wax 


Process 
International Nickel Co., 67 Wall, New 
York 5, N. Y. (Nickel and Alloys) 


**Inco,”’ “‘Inconel,’’ ‘‘Monel.’’ 


CATHODE RAY TUBES. 
Cathode Ray. 


CEMENT, CERAMIC 
Titanium "Alloys Mfg. Co., 
New York, N. Y¥. “TAM. 


Foundry Div., 


See Tubes, 


111 Broadway, 


—_— INSULATING AND SEAL- 


Bakelite Corp., 
Carbon Corp., 


Unit of Union Carbide & 
Dept. 48, 30 E. 42nd, 

New York 17, N. Y. 

General Electric Co., Section RIMA-678, 
Resin & Insulation Materials Div., 
Chemical Dept., Schenectady 5, N. Y. 


CEMENTS, LIQUID 
Ambroid Co., 305 Franklin, 
Mass. 


Boston 10, 


CENTRIFUGAL CASTING 
MACHINES 

H R Engineering Laboratories, 104 Cellar 
Ave., New Hyde Park, N. T; 


CERAMICS 
Electrical Porcelain (A) 
Refractory Porcelain (B) 
Steatite (Lava) (C) 
Zircon Porcelain (D) 
Akron Porcelain Co., 2725 
Akron 14, Ohio (A). 
American Lava Corp., Chattanooga 5, Tenn. 


Cory Ave., 


Sixth, 
Akron 


Macomb, 


Front, 


Chattanooga 1, 


“‘AlSiMag’’ (C). 

Ceramic Specialities Co., 444 W. 
East Liverpool, Ohio (A). 

Colonial Insulator Co., 907 Grant, 
11, Ohio (AB). 

Illinois Electric Porcelain Co., 
Tll. (A). 

Knox Porcelain Corp., Knorville 1, 
Tenn. (A). 

Louthan Mfg. Co., 2000 Harvey Ave., 
East Liverpool, Ohio (A). 

New Jersey Porcelain Co., New York Ave. 
& Plum, Trenton 5, N. J. 

Plastic Insulator Co., Inc., 369 nan 
Ave., New York 17, N. ¥. (AC 

Porcelain Products, Inc., 1241 Ww. 
Findlay, Ohio (A). 

Square D Co., 6060 Rivard, Detroit 11, 
Mich. (A). 

Porcelain Co., 41 Muirhead Ave., 

Trenton 9, N. J. (ABC). 

Steward Mfg. Co., D. M., 
Tenn. ‘‘Lavite’’ (C). 

Stupakoff Ceramic Mfg. Co., Latrobe, Pa. 
“‘Insulcon’’ (B). 

Titanium Alloy Mfg. Co., 111 Broadway, 
New York, N. Y. “TAM” (D). 

Universal Clay Products Co., 1540 E,. 
First, Sandusky, Ohio (A). 


CHOKES 

Federal Telephone and Radio Corp., Dept. 
F-416, 67 Broad, New York 4, N. Y. 

Johnson Co., E. F., 

Millen Mfg. Co., Inc., James, 150 
Exchange Malden. Mass. 

Ohmite Mfg. Co., 4804 Flournoy, Chicago 
44. th 


CHROME NICKEL ALLOYS. See 
Resistance Alloys. 


Waseca Minn. 


CIRCUIT BREAKERS 
Federal Electric Products Co., 50 Paris, 
Newark 5, N. J. ‘‘Noark. 
General Electric Co., Section H669-57, 
Apparatus Dept., Schenectady 5, N. Y. 
Heinemann Electric Co., 99 Plum, 
“HECO.” 


Trenton, N. J. 
Trumbull Electric Mfg. Co., Plainville, 
P. O. Bor 


Conn. 
Westinghouse Electric Corp., 
*"De-ion.”* 


969, Pittsburgh 30, Pa. 


| CLAMPS, GROUND 


& Products Co., 
2948 +N. 5th, 


Ilsco Copper Tube 
Cincinnati 27, Ohio. 

Trico Fuse Mfg. Co., 
Milwaukee 12, Wis. 


George K., 1421 


Chestnut, 


CLAMPS, TEST 
Chase Brass & Copper Co., Inc., Water- 


bury 91, Conn. 
Trico Fuse Mfg. Co., 2948 N. 5th, 
Milwaukee 12, Wis. 


CLEANING COMPOUNDS 

Mitchell-Bradford Chemical Co., 2446 G 
Main, Bridgeport, Conn. 

Oakite Products, Inc., 18 H Thames, 
New York 6, N. Y. 


CLIPS, SNAP. 


CLOTH, ELECTRICALLY CONDUC. 
TIVE. (See Fabrics, Electrically 
Conductive. 


CLOTH, INSULATING. 
insulating. 


CLOTH, TRACING. 
Cloth & Paper. 


COATINGS, PROTECTIVE 

Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept 48, 30 E. 42nd 
New York 17, N. Y. 

Puritan Co., Inc., 577 Lyell Ave, 
Rochester 6, N. Y. 


See Rings, Retainer, 


See Fabrics, 


See Tracing 


COAXIAL CABLE. 
Cable, Insulated. 


COIL CORES AND FORMS. (See also 
Ceramics; Tubing, Paper) 

Millen Mfg. Co., Inc., James, 150 
Exchange, Malden, Mass. 
Paramount Paper Tube Corp., 612 La- 
fayette, Fort Wayne 2, Ind. 
Precision Paper Tube Co., 
Charleston, Chicago 47, Ill. 
Stackpole Carbon Co., St. 
(Screw-Type, Molded Iron). 


See Wire and 


1845 Carnegie 


1759 W 


COILS and WINDINGS 
Acme Wire Co., 1255 Dixwell Ave., New 
Cambridge Thermionic Corp., 
Ave., Cambridge 38, Mass. 
Coto-Coil Co., Inc., 65 Pavilion Ave., 
Dano Electric’ Co., 93 Main, Winsted, 
Conn. 
Davis & Co., Inc., Dean W., 1006 First, 
Dinion Coil Co., 
Electric Auto-Lite Co., Port Huron, Mich. 
Federal Telephone and Radio Corp., Dept. 
General Electric Co., Section E700-84, 
Apparatus Dept., Schenectady 5, N. Y 
Gramer Company, 2734 N. Pulaski Road, 
Nothelfer Winding Laboratories, 11 Albe 
marle Ave., Trenton 3, N. J. ““H-W-L” 
Solar Electric Corp., Warren, Pa. 
Universal Winding Co., P. O. Box 1605 
Providence 1, K. I 
COMMUTATORS 
Ave., Cleveland 15, Ohio. 
Nippert Electric Products Co., 
Mound, Columbus 16, Ohio. ‘“‘Nepco.” 
Ideal Industries, Inc., 1008 Park Ave 
Sycamore, Ill. 
COMPOUNDS, SEALING. See Cement, 


Haven 14, Conn. 
453 Concord 
Providence 5, R. I 
Kentland, Ind. 
Caledonia, N. Y. 
F-416, 67 Broad, New York 4, N. Y. 
Chicago 39, Ill. ‘‘Gracoil.” 
COIL WINDING MACHINES 
Kirkwood Commutator Co., 
COMMUTATOR SAWS and SLOTTERS 
Waxes and Compounds. 


COMPOUNDS, VARNISH. See Var. 
nishes, Compounds and Resins. 


COMPRESSORS, AIR. 
Gast Mfg. Corp., 135 Hinckley, 
Harbor, Mich. (Air Motors). 


Bentor 


CONDENSERS. See Capacitors. 


CONNECTORS, WIRE & CABLE 
Aircraft-Marine Products, Inc., 1504 N 
Fourth, Harrisburg, Pa. ‘‘AMP.’’ 
Alden Products Co., Brockton 64P, Mass 
(Miniature). 

American Brass Co., Waterbury 88, Conn 

Chase Brass & Copper Co., Inc., Water 
bury 91, Conn. 

Federal Telephone and Radio Corp., Dept 
F-416, 67 Broad, New York 4, N. Y 

General Electric (Co., Section Y¥90-1222 
Appliance & Merchandise Dept., Bridge 
port 2, Conn. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 

Ilsco Copper Tube & Products, Inc 
Cincinnati 27, Ohio. 

Johnson Co., E. F., Waseca, Minn. 

Krueger & Hudepohl, Third & Vine Sts 
Cincinnati 2, Ohio. 

Millen Mfg. Co., i mes, 150 
Exchange, Malden, Mass. 

Mines Equipment Co., 4223 Clayton Are 
St. Louis 10, Mo. 

Scintilla Magneto Div., Bendix Avation. 
Sidney, N. Y. 

Sherman Mfg. Co., H. B., 12 Barney, 
Battle Creek, Mich. 

Solar Electric Corp., Warren, Pa. 

— Electric Mfg. Co., Plainvil'e 
onn. 


CONTACTORS, MAGNETIC. fee 
Relays & Contactors. 
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MADISON-KIPP ALUMINUM DIE CASTINGS 
The “Felling “Touch of Eye rtppeat! 
) 


Pressure cooker and sauce pan handle sockets were 
considered as mostly functional components until 
the die casting process was utilized. Madison-Kipp 
aluminum die cast sockets in extremely large quan- 
tities have been produced, not only for economy and 
function, but for eye appeal as well. 


The illustrations in this advertisement show 
socket that definitely improved the product design. 
Madison-Kipp may be able to do a good casting 

job for you. 


MADISON-KIPP CORPORATION 


214 WAUBESA STREET, MADISON 4, WISCONSIN, U.S. A. 


ANCIENS ATELIERS GASQUY, 31 Rue du Marias, Brussels, Belgium, sole agents for 
Belgium, Holland, France, and Switzerland. 


’"M. COULTHARD & CO. Ltd., Carlisle, England, sole agents for England, most European 
countries, India, Australia, and New Zealand. 
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From Milliwatts 
ate lo Kilowatts 


ELECTRICAL 
RECTIFIERS 
ie 


Selenium 


To simplify the solution of your 
AC-DC power requirements, 
Benwood-Linze offers you a 
quarter century of development 
and research experience in the 
field of metallic rectifiers and 
their application. 


Copper 
Sulphide 


Tell us your problems. Consult 


us without obligation. 


Manufacturers of Selenium 
and Copper Sulphide recti- 
fiers, rectifier-transformer 
assemblies and AC-DC pow- 

supply units for every 
requirement. 


THE BENWOOD - LINZE CO. 


Division of the Sperry Corporation 


1815 Locust St. St. Louis 3, Mo. 


Long Distance Telephone CEntral 5830 


SMALL PATTERN 
LARGE PATTERN 
MACHINE SCREW 
BOLT SIZES 
SPECIAL SIZES 
High Quality 
Volume Production 
Prompt Delivery 


Popular sizes carried 
in stock. 


Tbe 
‘C, PA Stove Stamping or" 


BOX 1756 


Atk 


4915 GRANT AYENUE, 
CLEVELAND 5S, 








COPPER. 


CONTACTS AND CONTACT POINTS 
oo" - Co., Inc., 113 Astor, Newark 5, 


Brainin Co., ©. 8., 
13, N. Y. 

Callite Tungsten Corp., 
City, N. J. 

Fansteel Metallurgical 
Chicago, Ill. ‘‘Fasaloy,’’ ‘‘Fastell.’’ 
General Plate Div., Metals and Controls 

Corp., Attleboro, Mass. 
Gibson Electric Co., 8349 Frankstown Ave., 
Pittsburgh 21, Pa. ‘‘Gibsiloy.’’ 
Makepeace Co., D. E., Attleboro, Mass. 
(Bar Contact Tape). 
Mallory & Co., Inc., P. R., 


6, 
The J. M., 172 Elm, Hartford 


Ind. 
Ney Co., 
1, Conn. 
Stackpole Carbon Co., St. Marys, Pa. 
Standard Metals Corp., 262 Broad, N. 


Attleboro, Mass. 
Wilson Co., H. A., 105 Chestnut, Newark 


5, N. J. “Wilco.” 


CONTACTS, CARBON. See Carbon & 
Graphite. 


CONTACTS, HEATER PLUG and TAP 
Heyman Mfg. Co., 500 Michigan Ave., 
Kenilworth, N. J. ‘‘Heyco.’’ 


233 Spring, New York 
547—39th, Union 
Corp., North 


Indianapolis 


CONTRACT MANUFACTURING 

Boehme, Inc., H. O., 915 Broadway, New 
York 10, N. Y. 

CONTROLLERS, MOTOR 

Allen-Bradley Co., 1316 8. Second, 
Milwaukee 4, Wis. 

Arrow-Hart & Hegeman Electric Co., 
103 Hawthorne, Hartford, Conn. 

Euclid Electric Mfg. Co., 1335 Chardon 
Road (Euclid) Cleveland 17, Ohio. 

Federal Electric Products Co., 50 Paris, 
Newark 5, N. J. 

General Electric Co., Section H669-57, 
Apparatus Dept., Schenectady 5, N. Y. 

Master Electric Co., Dayton 1, Ohio 
(Magnetic Starters). 

R-B-M Division, Essex ead Corp., Dept. 
D-12, Logansport, Ind 

Square D Company, 4041 N. Richards, 
Milwaukee 12, Wis. 

Struthers-Dunn, Inc., 150 N. 13th, 
Philadelphia 7, Pa. 

Trumbull Electric Mfg. Co., Plainville, 
Conn. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, a 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

CONTROLS, FLOAT and LIQUID 
Level. See Switches. 

CONTROLS, PHOTOELECTRIC. See 
Photoelectric Cells and Tubes. 

CONTROLS, PRESSURE and TEM- 
PERATURE. See also Relays; 
Switches, Thermostats. 

Allen-Bradley Co., 1316 8. 
Milwaukee 4, Wis. 

Barber-Colman Co., Rockford, Ill. 


Second, 


Bristol Company, 153 Bristol Rd., Water- 
bury 91, Cona. 
4466 Wayne Ave., 


Brown Instrument Co., 
Philadelphia 44, Pa. 

Fenwal, Inc., 51 Pleasant, Ashland, Mass. 
““Thermoswitch.’’ 

General Electric Co., Section H669-57, 
Apparatus Dept., Schenectady 5, N. Y. 

Jefferson Electric Co., Bellwood, Ill. 
Mercoid Corp., 4213 Belmont § Ave., 
Chicago 41, Ill. 

Minneapolis- Honeywell Regulator Co., 2685 
Fourth Ave., S., Minneapolis 8, Minn 
Robertshaw Thermostat Co., Youngwood, 
Pa. 

Spencer Thermostat Co., 111 Forest St., 
Attleboro, Mass. 

Square D Company, 4041 N. Richards, 
Milwaukee 12, Wis. 

Ward Leonard Electric Co., 84 South St., 
Mount Vernon, N. Y. 


CONTROLS, REMOTE. See Push 
Button Stations; Relays and Con- 
tactors; Switches. 


CONVERTERS, ROTARY. 
See Motors & Generators. 


See Brass, Bronze and 


Copper. 


COPPER, BERYLLIUM. 
lium Copper. 


CORD, FLEXIBLE CONDUCTOR. See 
Wire and Cable. 


CORD SETS 

Accurate Insulated Wire Corp., 28 Fox, 
New Haven, Conn. ‘‘Acewire’’ 

Alden Products Co., Brockton 64P, Mass. 

American Electrical Heater Co., Detroit 


, 4633 West Van Buren. 

Chicago 44, Ill. 

Cornish Wire Co., Inc., 15 Park Row, 
New York 7, N.Y. ‘‘Corwico” 

General Electric Co., Section Y90-1222, 
Appliance & Merchandise Dept., Bridge- 
port 2, Conn. ‘“Flamenol’’ 

Interstate Mfg. Corp... 125 Sussex Ave., 
Newark 4, N. 

Mines Equipment Ga. , 4223 Clayton Ave., 
St. Louis 10, Mo. 

Paranite Wire & Cable Div., Essex Wire 
Corp., Fort Wayne 6, Ind. 


See Beryl- 


Phalo Plastics Corp., 25 Foster, Wores- 
ter 8, Mass. 

Plastic Wire & Cable Corp., 405 RB 
Main, Jewett City, Conn. ‘‘Plastic-on”’ 

R. I. Appliance & Cordset Co., 198 
Weeden, Pawtucket, R. I. 

Royal Electric Co., Ine., Pawtucket, R. 1 
United States Rubber ‘Co., 1230 Avenue 
of the Americas, New York 20, N. Y. 
Westinghouse Electric Corp., P.O. Bos 

868, Pittsburgh 30, Pa. 


CORD, RESISTANCE LINE. See Re 
sistance Line Cords 


CORD and TWINE, ARMATURE ane 
COIL 


Insulation Manufacturers Corp., 565 W 
Washington Bivd., Chicago 6, Ill. 
_ ener Company, Schenectady 1, 


Mitchell-Rand Insulation Co., 

Murray, New York 7, N. 
Westinghouse Electrie Corp., P. 0. Bes 
868, Pittsburgh 30, Pa. 


am, 5) 


CORES, COIL. 
Forms 


CORES, POWDERED IRON. See 
Powdered Metal Products 


CORES, REFRACTORY. See Ceramics 


CORES, TRANSFORMER 
Westinghouse Electric Corp., P. O. 


868, Pittsburgh 30, Pa. **Hiporsil’’ 


CORK and CORK COMPOSITIONS 
Armstrong Cork Co., 9510 Arch, Laa- 
caster, Pa. 


COTTON SLEEVING. See Tubing 
and Sleeving. 


COUNTERS 

Bristol Company,153 Bristel Rd., Water 
bury 91, Conn. 

National Acme Ce., 170 E. 181st, Cleve- 
land 8, Ohio. “Ch “Namco” 

Veeder-Root, Ine., Dept. 687, Hartford 2%. 
Conn. ‘‘Countrol’’ 


COUPLINGS, FLEXIBLE 

Crocker-Wheeler Electric Manufacturing 
Co., Ampere, N. J. 

Guardian Products Corp., 316 E. Michi- 
gan, Michigan City, Ind. 

Lord Mfg. Co., Erie, Pa. (Bonded Rubber) 

Lovejoy Flexible Coupling Co., 5049 W 
Lake, Chicago 44, Ill. 


See Coil Cores and 


CRYSTAL UNITS, QUARTZ 

Cambridge Thermionie C-— 453 Concorée 
Ave., Cambridge 38, Mass. 

Federal Telephone and Radio Corp. ne 
F-116, 67 Broad, New York 4 _N. 


CUPRO NICKEL. See Nickel. 


CUSTOM MOLDERS. See Plastios. 
Custom Molders and Extruders. 


DECALCOMANIAS 
Meyercord Co., Dept 7-12, 5323 W. Lake 
Chicago 44, Ill. 


DIALS, PANEL and INSTRUMENT 

Etching Co. of America. 1520 Montana 
Dept. E-12, Chicago 14, IL. 

apo, Prost. Inc., 460 W. 34tn, New York 


Millen - Mfg. Co., Ine., 150 By 
change, Malden, Mass. 


OIAL LIGHT ASSEMBLIES. See 
Lights, Pilot & Indicator. 


DIE CASTNGS 

Aluminum Co. of America, 2179 Gulf 
Bidg., Pittsburgh 19, Pa. (Aluminum) 

Electric Auto-Lite Co., Toledo 1, Ohie 
(Aluminum & Zine.) 

Madison-Kip Corp., 214 Waubesa, Madi 
son 4, Wis. (Aluminum & Zinc.) 

New Jersey Zinc Co., 160 Front, New 
York 7, N. Y. (Zine Die Casting 
Alloys.) ‘‘Horsehead.”’ 


DIELECTRIC HEATING UNITS. See 
High Frequency Heating Units. 


DIES, LAMINATION and 
PERFORATING 

Hoagland Mfg. Co., 28 Winton. 
Bridgeport 4, Conn. 

Whistler & Sons, Inc., 8. B., 752 MiH- 
tary Road, Buffalo 17, N. Y. (Adjust- 
able Perforating.) 


DISCS, BRAZING. See Brazing Discs 


James, 


Ine., 


DIVIDERS, VOLTAGE. See Resistors 


DRAFTING EQUIPMENT and 
MATERIAL 

Bruning Co., Ine., Charles, 4746-0 
Montrose Ave., Chicago 41, Ml. 

Eastman Kodak Co., Industrial Phote- 
graphic Div., Rochester 4, N. Y. 

Keuffel & Esser Co., Hoboken, N. J 


“Paragon.” 
Post Co., Frederick, 3650 N. Avonda'e 


Chicago 19, IIL. 
DRAWN METAL SHAPES. (See alee 


Stampings. ) 
Flectrice Pauto-Lite Co., Tolede 1, Obis. 
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You're 0.K. with P-K for Dependable 


HSE RDI 


in GROUND THREAD Socket Set Screws 


/ 
| 


«3 2 ae 
, SWNS8Egse 


La ae. 


THE COMPARATOR, used in inspecting 
every lot of P-K Ground Thread 
Socket Set Screws, clearly shows 
why you can be sure of uniform, 
dependable Class 3 Fit. Threads are 
ground on hardened blanks, by the 
first successful quantity production 
thread grinding process, with many 
advantages offered first in Socket 
Set Screws by Parker-Kalon. 


Free from hardening distortion, 


mirror smooth, they have none of 
the nicks, burrs and other imperfec- 
tions common to cut threads. 

SEE AND FEEL THE DIFFERENCE! Ask for 
samples. See why P-K Ground 
Thread Socket Set Screws are years 
ahead by every test . . . why they'll 
put your product out in front 
assembly-wise and sales-wise. 
Parker-Kalon Corp., 200 Varick St., 
New York 14. 


Available for Prompt Delivery 


a 


to 
eta Cte eae aca 
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TYPICAL 


288 


The end bell construction of the series 131 trans- 
formers provide protection to the coil against 
accidental damage as well as greatly improving 
the appearance. This design can be supplied to 
your exact electrical specifications in capacities 
ranging from 35 VA to 500 VA. Overall sizes 
from 2-5/8" x 3-1/8” to 4-3/16” x 5-1/2”. 


Bulletin 168 gives all details. 


ACME ELECTRIC CORPORATION 
35 WATER ST. CUBA, N. Y. 





MINIATURE 
BALL BEARINGS 


Unretouched photograph of some R series bear- 
ings in actual size 


These are complete radial bearings, WITH 
BALL RETAINERS AND DOUBLE SHIELDS, 
both features often indispensable for best 
performance. Also available as separable 
Magneto types. 


In all R.M.B. bearings, including pivot 
types, THE BALLS ARE SECURELY HELD 
WITHIN THE BEARING, thus greatly facil- 


itating assembly into your product. 

Write for your copy of Catalog No. 6 with 
technical data and prices on over 200 types 
and sizes; and Bulletin on Mounting and 
Lubrication. 


Substantial quantity discounts. 


§& GYR, aie 


Aa e 4 YORK 11 


SERIES 
SHOWN 
ABOVE 


Oe 


| General 


Scovill Mfg. Co., 18 Mill, Waterbury 91, 
Conn. 

Whistler & Sons, Inc., S. B., 752 Mili 
tary Road, Buffalo 17, N. Y. 

Worcester Pressd Steel Co., 611 
Ave., Worcester 6, Mass. 


DRIVES, ELECTRONIC 

Electric Co., Section H668-57, 
Apparatus Dept., Schenectady 5, N. Y. 
**Thy-mo-trol.”’ 

Reliance Electric & Engineering Co., 1054 
Ivanhoe Road, Cleveland 10, Ohio. *““V-S”’ 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. ‘‘Mototrol.”’ 


DRIVES, M-G VARIABLE SPEED 
Unimax Switch Corporation, 460 W. 34th, 
New York 1, N. Y. 


Barber 
‘“*Presteel.”’ 


DRIVES, V-BELT 

Dayton Rubber Mfg. Co., 

Goodrich Co, B. F 
Akron, Ohio. 


DUPLICATING 
LESS. See 
Shears. 


DYNAMOTORS. See Motors and Gen 
erators, 


ELECTRICAL SHEETS. 
Electrical 


ELECTRODES, RESISTANCE 
WELDING 

Mallory & Co., 
6, Ind. 


ELEVATORS, PORTABLE 
West Bend Equipment Corp., 233 Water, 
West Bend, Wis. 


ENAMELING SHEETS. See Steel 
Commercial Forms & Grades. 


ENAMELS. See Lacquers. 
EXPRESS SERVICES 


Air Express Div., Railway Express 
Agency, 230 Park Ave., N. Y. 17, N. Y. 


EYELETS 
American Brass Co., 
**Tru-Flange.’’ 
Scovill Mfg. Co., 

91, Conn, 


FABRICS, 
DUCTIV 

Pacific Mills, Industrial Fabrics 
214 Church, New York 13, 
(Sheets & Tapes) 


FABRICS, INSULATING (Sheets and 
Tapes) 
Fiber-Glass, Varnished Cambric, Cot- 
ton, Linen, Silk, etc. (see also Tubing 
and Sleeving, Braided Fabrics; 
and Sheeting, Synthetic Resin) 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. ‘Turbo.’’ 

General Electric Co., Section RIMA-678, 
Resin & Insulation Materials Div., 
Chemical Dept., Schenectady 5, N. Y. 

Holliston Mills, Inc., Norwood, Mass. 

Husite Div., The Huse Liberty — Co., 
171 Camden, Boston 18, Mas 

Ideal Industries, Inc., 1008 Park Ave.. 
Sycamore, IIl. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, III. 
Irvington Varnish & Insulator Co., Irv- 

ington 11, N. J. ‘‘Fibron.” 
Mica Insulator Co., Schenectady 1, N. Y. 
“‘Empire.”’ ‘‘Mico.’’ 
Mitchell-Rand Insulation Co., Ine., 51 
Murray, New York 7, N. Y. 
National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 
**Natvar.”’ 

New Jersey Wood Finishing Co., Wood- 
bridge, N. J. ‘‘Varslot.’’ ‘‘Vartex.”’ 
Owens-Corning Fiberglass Corp., Dept. 
866, Toledo 1, Ohio. ‘‘Fiberglas.”’ 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. “Puffernel.”’ 


FAN BLADES. See Blades, Fan. 


FANS & BLOWERS 
Heinze Electric Co., 685 
Lowell, Mass. 
Robbins & Myers, Motor Div., 
Springeld, Ohio. 
Signal Electric Mfg. 

Mich 


Dayton 1, Ohio 
Dept. EM-127, 


MACHINES,  DIE- 
Benders, Brakes & 


See Steel, 


Inc., P. R., Indianapolis 


Waterbury 88, Conn 


18 Mill, Waterbury 


ELECTRICALLY CON- 


Dept., 
m 


Lawrence, 
Inc., 
Co., Menominee, 


Smith Mfg. Co., Ine., F. A., 250 Davis, 
Rochester 2, N. Y. ‘“‘Faseo.”’ ‘‘Pilot.’’ 


FASTENERS (Bolts; Pins; Nuts; 
Rivets; Screws; Washers) 


BOLTS and NUTS 


Machine Bolts and Nuts (A) 

Stove Bolts (B) 

Self-Locking Nuts (C) 

Sheet Metal, Lock Spring 
Nuts (D) 

Screw Thread Inserts (E) 

Headed and Rolled Thread Parts— 
Studs, etc. (Cold Upset) (F) 

Spade Belts (S) 

Aircraft Screw Products Co., Inc., 
35th, Long Island City 1, 'N. ¥. 
Thread,” “‘Heli-Coil’’ (AE) 

Allmetal Screw Products Co., Dept. EL, 
33 Greene, New York 13, N. Y. (A) 

American Screw Co., Providence 1, R. I. 
(BF), (Cold Headed Screws) 


Assembly 


47-23V 
** Aero- 


Tape 


Buffalo Bolt Co., North Tonawanda, 
mM. T. (€A) 
Chase Brass & Copper Co., Ine., Water- 
bury 91, Conn. (AC) 
Continental Screw Co., New Bedford, 
_ Mass. 
of America, 
- “ESNA” (C) 
masctrie” Auto- Lite Co., Toledo 1, Ohio 
2609 Fletcher, Chi- 


(E) 
Harper Co., H. M., 
cago 18, Ill. (ABC) 
Holo-Krome Screw Corp., Hartford 19, 
Conn. (A), (Stripper bolts) 
Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, Ohio (AB) 
Milford Rivet & Machine Co, 87) 
Bridgeport Ave., Milford, Conn. (B) 
National —_ Washer Co., Newark 5, 
New England Screw Co., Keene, N. H. (B) 
Palnut Company, Inc., 66 Cordier, Irv- 
ington 11, N. J. (C) 

Parker-Kalon Corp., 200 Varick, New 
York 14. N. Y. (AB) 

Progressive Mfg. Co., 
rington, Conn. (ABF') 

Reed & Prince Mfg. Co., Worcester, Mass 


c orp. 


(A) 
Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 
Scovill Mfg. Co., Waterville Screw Prod 
ucts Div., Waterville 48, Conn. (F) 
Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Ill. (BD) 
Thompson-Bremer & Co., 1638 W. Hub 
bard, Chicago 22, Ill. ‘‘Everlock’’ (C) 
Tinnerman Products, Ine., 2042 Fulton 
Ohio. “Speed 


Road, Cleveland 13, 
Nuts” (D) 

Wenco Mfg., 1186 W. Hubbard, Chicago 

22, Ill, (8) 


PINS—Cotter 
Taper (G) 

sa Manufacturing Co., Hartford, Conn 
(H) 

Allmetal Screw Products Co., Inc., Dept 
EL, 33 Greene, New York 13, N. Y. (F) 

Chase Brass & Copper Co., Waterbury 
91, Conn. (F) 

Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiae 12, Mich. (F) 

Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, Ohio (F) 


PRE-ASSEMBLED WASHERS and 
SCREWS 


American Screw Co., 

Central Screw Co., 
cago 9, 

Chandler Products 
Cleveland 17, 

Continental 
Mass. 

Corbin Screw Div., American Hardware 
Corp., New Britain, Conn 

Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, Ohio. 

National Lock Co., Rockford, Ill. 

New England Screw Co., Keene, N. H. 

Pheoll Mfg. Co., 5700 W. Roosevelt, 
Chicago 50, Ill, 

Progressive Mfg. Co., 44 Norwood, Tor 
rington, Conn. 

Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 

Scovill Mfg. Co., Waterville Screw Prod- 
ucts Div., Waterville 48, Conn. 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Il. 

Stronghold Screw Products, Inc., 212 W 
Hubbard, Chicago 12, 


RECESSED HEAD SCREWS 


Aircraft Screw Products Co., Inc., 47-23V 
35th, Long Island City 1, N. Y. “‘Aero- 
Thread.”’ 

Allmetal Screw Products Co., Dept. BL, 
33 Greene, New York 13, N. :» 

i 


(F); Locking and 


Providence 1, R. 1 
3501 8. Shields, Chi- 


Corp., 1491 Chardon, 


Ohio. 
Screw Co., New Bedford, 


American Screw Co., Providence 1, 
Atlantic Serew Works, 85 Charter Oak 
Atlas Bolt & Screw Co., 1130 Ivanhoe, 
Cleveland 10, Ohio. 
cago 9, Ill. 
Chandler Products Corp., 1491 Chardon, 
Chase Brass & Copper Co., Ine., 
Continental Screw Co., New Bedford, Mass. 
Corbin Screw Div., American Hardware 
Harper Co., H. M., 2609 Fletcher, Chi- 
eago 18, Ill. 
9446 Roselawn 
Ave., Detroit 4, Mich. 
Lamson & Sessions Co., 
Milford Rivet & Machine Co., 871 Bridge 
port Ave., Milford, Conn. 
—— Lock Washer Co., Newark 5, 
National Screw & Mfg. Co., 2440 E, 75th, 
New England Screw Co., Keene, 
Parker-Kalon Cap. 200 Varick, New 
Pawtucket Screw Co., 
Pheoll Mfg. Co., 5700 W. Roosevelt, Chi- 
Reading Screw Co., Norristown, Pa. 
Reed & Prince Mfg. Co., Worcester, Mass 
Co., Port Chester, N. 
Scovill Mfg. Co., Waterville Screw Prod- 
Shakeproof, Inc.. 2501 N. Keeler Ave., 
Chicago 89, Ill. 
Co., South- 
ington, Conn. 
Sterling Bolt Co., 


Ave.. Hartford 5. Conn, 
Central Screw Co., 3501 8. Shields, Chi 
Cleveland 17, Ohio. 
Water- 
bury 91, Conn. 
Corp., New Britain, Conn. 
International Screw Co., 
1971 W. 965th, 
Cleveland 2, Ohio. 
National Lock Co., Rockford, Il. 
Cleveland 4, Ohio. 
N. HH 
York 14, N. 
Pawtucket, R. I. 
cago 50, Ill. 
Russell, Burdsall & Ward Bolt & Nut 
ucts Div., Waterville 48, Conn. 
Southington Hardware Mfg. 
209 W. Jackson, Chi- 
cago 6, 
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OW AVAILABLE- 


4-Pole Shaded Pole Motor 
120 v. A. C.—60 Cy. Approx. 1700 R. P. M. 


Skeleton or enclosed type as illustrated 


Available in any desired gear reduction ratio 


We specialize in the manufacture of this popular size, shaded 
pole motor. You will be interested in our price and delivery 
schedule. Tell us your requirements. Write, wire or phone for 
sample. Memorandum invoice. 
THE LOYD SCRUGGS COMPANY 
1022-32 No. Sixth St. + + + «+ St. Louis 1, Missouri 
Telephone CHestnut 2668 


ws Coming J © COMPANY 
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WHAT'S NEW ABOUT 
YOUR COMPANY? 


@ Handling of news in ELECTRICAL 
MANUFACTURING is no routine matter. Each 
news item is carefully selected, edited, written 
to fit the reader interest of men engaged in 
product making. Anl the coverage is both 
complete and timely . . . embracing industry 
highlights, men in industry, company briefs, 
trade association and professional society ac- 
tivities, and new technical developments. Our 
readers find these sections “must” items each 
month. Have you made sure that YOUR 
organization is represented? 


Why not check your mailing list immediately 
and see to it that the editors of ELECTRICAL 
MANUFACTURING receive promptly all news- 
worthy items dealing with company activities, 


personnel changes, plant expansions, product 
developments, research projects and the like? 


Keep the editors posted so that they can post 
others! 


LONGER MACHINE LIFE 


with TRICO OILERS! 


Modernize 
Automatic 


Replace “trust-to-luck” hand oiling. 
your machines with TRICO Visible, 
Oilers for . . 


@ Maximum machine life 

@ Greater output 

@ Trouble-free operation 

@ Peak efficiency 

@ Less maintenance and re- 
pairs 


Oil level is auto- 
motically maintain- 
ed. No guess-work 
- « « no hazards. 


Assure your customers of complete freedom 
from bearing failures . . . Add greater value 
to your machines . . . MODERNIZE WITH 
TRICO OILERS. 


TRICO FUSE MFG. CO. Milwaukee, Wis. 


IV Form Wound 

Paper Section 

Acetate Bobbin 

Acetate Section 

WV Bakelite Bobbin 
Cotton Interweave 


TRANSFORMERS 


To your specifications 


THE DANO ELECTRIC CO. 


93 MAIN ST. WINSTED, CONN. 





Stronghold Screw Products, Inc., 213 W. 
Hubbard, Chicago 12, Ill. 

Wolverine Bolt Co., 9685 Grinnell, De- 
troit 13, Mich. 


RIVETS 


Allmetal Screw Products Co., Dept. EL, 
33 Greene, New York 13, N. Y. 

Aluminum Co. of America, 217% Gulf 
Bidg., Pittsburgh 19, Pa. ‘Alcoa.’ 

Buffalo Bolt Co., North Tonawanda, N. Y. 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 


| Chicago Rivet & Machine Co., 9609 W. 


Jackson Blvd., Bellwood, Iil, 


| du Pont de Nemours & Co., Inc., E. L., 


Dept. F-10, Wilmington 98, Del., (Ex- 


plosive) 

Goodrich, B. F., Dept. EM-127, Akron, 
Ohio. ‘‘Rivnut’” (Blind) 

Milford Kivet & Machine Co., 871 Bridge- 
port Ave., Milford, Conn. 

Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. 
Reed & Prince Mfg. Co., Worcester, Mass. 
Russell, Burdsall & Ward Bolt & Nut 


| Co., Port Chester, N. Y. 
— & Son, Inc., 


Joseph T., Chicago, 


SCREWS—Cap and Set, Machine 
(H); Self-Tapping (J) 


Allen Mfg. Co., Hartford, Conn. (H) 

Allmetal Screw Products Co., Dept. EM, 
80 Grand, New York 13, N. Y. (H) 

American Screw Co., dence 1, R. I. 


(HJ) 
— & aoe. | 158 Bristol Rd., Water- 
ury 


“a Boit = ‘North Tonawanda, N. Y. 


( 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. (H) 

Continental Screw Co., New Bedford, 
Mass. ‘“‘Holtite,”” “‘Tap’’ J) 

Harper Co., H. M., 2609 Fletcher, Chi- 
cago 18, Il. (HJ) 

-— Krome Screw Corp., Hartford, Conn. 

) 
Lamson & Sessions Co., 


1971 W. 85th, 
Cleveland 2, Ohio (HJ) 
Milford Rivet & Machine Co., 871 
Bridgeport Ave., Milford, Conn. (HJ) 
Moore, Inc., George W., Beaver, 
Waltham 54, Mass. (H) 
National Lock Washer Co., Newark 5, 
N. J. (HJ) 
New England Screw Co., Keene, N. H. 


(HJ) 

Parker-Kalon Corp., 200 Varick, New 
York 14, N. Y. (HJ) “‘Gear-Grip’’ 
Progressive Mfg. Co., 44 Norwood, Tor- 

rington, Conn. (H) 
Reed & Prince Mfg. Co., Worcester, Mass. 


(H) 

Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 

Scovill Mfg. Co., Waterville Screw Prod- 
ucts Div., Waterville 48, Conn. (HJ) 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Ill. (HJ) 

Standard Pressed Steel Co., Box 594, 
Jenkintown, Pa. ‘“‘Unbrako” (H) 


WASHERS—Flat 
Spring (L) 


(K); Lock and 


Allmetal Serew Products Co., Dept. EL, 
33 Greene, New York 13, N. Y. (K) 
Barnes Co., Wallace, Bristol, Conn. (KL) 
Chase Brass & Copper Co., Inc., Water- 

bury 91, Conn. (KL) 
Continental Screw Co., New Bedford, 
Mass. (K) 
Freeway Washer & Stamping Co., 4915 
Grant Ave., Cleveland 5, Ohio (K) 
Garrett Co., Inc., George K., 1421 Chest- 
nut, Philadelphia 2, Pa. (KL) 

Gibson Co., William D. (Div. Associated 
Spring Corp.), 1800 Clybourn Ave., 
Chicago 14, TL 

Harper Co., H. M., 2609 Fletcher, Chi- 
cago 18, Ill. (K) 

Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiac 12, Mich. (K) 

Tilinois Coil Spring Co., 2100 N. Major 
Ave., Chicago 30, Il (KL) 

Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, Ohio (KL) 

National Lock Washer Co., Newark 5, 
N. J. ‘“‘Kantlink’’ (L) 

Palnut Company, Ine., 66 Cordier, 
ington 11, N. J. (L) 

Quadriga Mfg. Co., 215 W. Grand Ave., 
Chicago 10, Ill (KL) 

Raymond Mfg. Co., Div., Associated 
Spring Corp., Corry, Pa. (KL) 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Ill. (L) 

Thompson-Bremer & Co., 1688 W. Hub- 
bard, Chicago 22, Tl. ‘‘Everlock’’ (KL) 

Wrought Washer Mfg. Co., 2100 8. Bay, 
Milwaukee 7, Wis. (KL) 


Irv- 


FELT 


American Felt Co., Glenville, Conn. 

Felt Products Mfg. Co., 1536 Carroll 
Ave., Chicago 7, I[ll. 

= Co., 210-U South, Boston 11, 
ass. 

Western Felt Works, 4035 Ogden Ave., 
Chicago 28, Tl. 


FERRO-ALLOYS 


Electro Metallurgical Co., Div. Union 
Carbide & Carbon Co., Dept. E-12, 30 
East 42nd. New York 17, N. Y. 


FIBRE-GLASS. 
lating 


FIBRE, PHENOL. See Plastics, Lami- 
nated. 


See Fabries, meu 


FIBRE, VULCANIZED. (Board, Sheet. 
Rod, Tubing) 


oe N. 8., 7-11 Menmtgomery, Hi 

8 

Continental - Diamond Fibre Ce., Newan 
18, Delaware. 

Husite Div., The Huse Liberty Mica Ce., 
171 Camden, Boston 18, Mass 

Insulation Manufacturers Corp., “565 Ww 
Washington Blvd., Chicago 6, TIL 

Mitchell-Rand Insulation ot Ins., 8) 
Murray, New York 7, 

National Vulcanized Fibre Co., Wilmine 

Del. ‘‘Peerless,” ‘*Vuloot.” 

Rogers Corp., Manchester, Conn. 

Taylor Fibre Co., Norristown, Pa. 

West Virginia Pulp & Paper Co., 230 
Park Ave., New York, N. Y¥. “Den. 
site,’ “‘Electrite.’’ 


FILLING COMPOUNDS. See Cements, 
Insulating; Waxes and Compounds 


FILTER ELEMENTS, POWDERED 
METAL 


Detroit 81, 
, Genera) 


Chrysler Corp., Amplex Div., 
Mich. 


Moraine Products Division, 
Dayton Ohio. ‘‘Porex. 


FILTERS, RADIO INTERFERENCE 


Deutschmann Corp., Tobe, Canton, Mass 


Federal Telephone and Radio o-.. Dem. 
F-416, 67 Broad, New York 4, N. Ze 

General Electric Co., Section H668-57 
Apparatus Dept., Schenectady 5, N. Y. 
1 & .» Inc., P. B., Indianapolis 


285 Madison Ave., 
7, Y. “Elim-o-stat.” 
Sprague Electric Co., North Adams, Mass 


FINISHES, PRODUCT. See Lacquers, 
Enamels & Varnishes. 


FLEXIBLE CORDS. See Wire 
Oable, Insulated 


FLEXIBLE SHAFTING 
Walker-Turner Co., Inc., Plainfield, N. J 


FLUORESCENT LAMP AUXILIARIES 
(For Resistors, see Resistors, Instru- 
ment & Eadio; See also Capacitors) 


ae sete Corp., 86 Water, Cubs, 


Arrow-Hart & Hegeman Electric Co., 109 
Hawthorne, Hartford 6, Conn. 
Davis & Co., Dean W., 1006 First, Kent 


land, Ind. 
General Electric Co., Section Y90-1222, 
Bridge 


Appl. & Merchandise Dept., 


port 2, Conn. 
Gramer Co., 2734 N. Pulaski Road, Chi- 
cago 39, Tl. 
Jefferson Electric Co., Bellwood, Ill. 
Solar Electric Corp., Warren, Pa. 
285 Madison 


Solar Manufacturing Corp., 
Se SS A ee eA 

Sprague Electric Co., North Adams, Mass 
Westinghouse srieetrte Corp., Box 868, 
Pittsburgh 30, Pa. 


FLUX, SOLDERING. See Soldering 
Compounds 


FOOT SWITCHES. 
FORGINGS 


Aluminum Company ef Ameriesa, 2179 Gulf 
Bldg., Pittsburgh 19, Pa. (Aluminum) 

American Brass Co., Waterbury 89, 
**Anaeonda”’ 


& Brass, Inc., 280 Park 
Y 17, N. Y. (Nea- 


Bcovill Mfg. Co., Forgings Div., 18 Mill, 
Waterbury 91, Conn. (Non-ferrous) 


FREQUENCY CHANGER SETS. See 
Generators 


and 


See Switches 


FUSE HOLDERS, MOUNTINGS ané 
CLIPS 


Alden Produets Co., Brockton 64P, Masa 

Ilsco Copper Tube & Products, Inc., Cis- 
cinnati 27, Obio. 

Jefferson Electric Co., Bellwood, Ill. 

Howard B. Jones Div., Cinch Mfg. Corp.. 
2460 W. George, Chicago 18, Ill. 

Trico Fuse Mfg. Co., Milwaukee, Wis. 

Trumbull Eleetrie Mfg. Co., Plainville 


FUSES 
Federal Electrical Products oy 50 Parte. 
Newark 5, N. J. ‘Noa 
Senien H669-57 
5, N. ¥. 


General Electric Co., 
Apparatus Dept., jemectady 
Jefferson Electrie Co., Bellwood, Til. 
Royal Electric a Ine., 95 Grand Ave., 
Pawtucket, R. 
Solar Electric ay 


arren, Pa. 
Trieo Fuse Mfg Co., Wee Wis. 
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BAKER CONTACTS 


AND CONTACT MATERIAL IN PLATINUM, PALLADIUM AND SILVER 


We are exceptionally well equipped te supply you 
with whatever you may need in contacts and contact 
materials in platinum, palladium, silver and gold, 
both pure and in their many alloys. Standard types 
include rivets, screws, discs, rods, rings and special 
shapes and stampings. -Practically any dimensions 
may be specified to suit special requirements. They 
are designed for attachment by riveting, staking, braz- 
ing, welding, etc. 


LIGHT ASSEMBLIES We are always glad to under- 
take light assemblies and sub-assemblies for the elee- 
trical, electronic, radio, refrigeration, heating and 
other industries and to make small instruments and 
instrumental parts to your specifications. Send for 
our complete catalogue. 


BAKER & CO., INC. 


113 Astor St., Newark 5, N. J. 
NEW YORK SAN FRANCISCO CHICAGO 


SUPPLYING 


WASHERS «na STAMPI 


OF EVERY 
DESCRIPTION 
FOR EVERY riw Cy x 
PURPOSE ecco . ; bos 
UTILIZING Soe =e, | WASHER 
MORE THAN i 3 ) MFG. CO... 


22,000 SETS — al(Bde ‘BBB 2200 SOUTH BAY STREET 
: Oo Og : MILWAUKEE 7, 


OF DIES my yO & ' 
) a ~~ WISCONSIN poi 


a: eh The World’s LNs 
Let Us Quote a § oa Largest Producer A 


On Your Needs! of Washers 
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pure carbon 


ge 


SPECIALLY MADE 
FOR 
SPECIFIC NEEDS 


The carbon brush your motor needs for effi- 
cient operation depends upon all the circum- 
stances which surround its use. Just any brush 
won't do. Pure Carbon engineers are special- 
ists in developing carbon brushes for individ- 
ual applications to fit all operating require- 


ments. 


Pure Carbon approaches your problem with a 
background of more than 30 years’ experi- 
ence. You can take advantage of this know!- 
edge and skill without cost or obligation. 
Simply write us, giving full details of your 


need. 


PURE CARBON CO., INC. 


440 HALL AVE. 


SMALL SIZE LARGE 


THREE WAY - TWO POSITION 


ST. MARYS, PA. 


CAPACITY.. 


TWO WAY - NORMALLY CLOSED 


TWO WAY - NORMALLY OPEN 


The extremely compact design of Allied Control Solenoid Valves 
results in controls of small size and unusual capacity. They are built 
to fit into product designs where positive, accurate flow-control of 
Practically any liquid or gaseous media is required. The specifications 
below will show where and how you can use Allied Valves profitably. 


Standard pressure range, 5 to 
250 psi 
Dimensions 234” highx 1 54” dia. 


Impregnated coils withstand 
moisture and condensation 


Soft insert seats prevent leakage 
Spring loaded for positive action 


Stainless steel parts highly re- 
sistant to corrosion and wear 


Power consumption 10 watts max. 
Pipe connections to specification 


Also many special valves for 
handling pressures from 5 to 
850 psi 


For complete details and catalog write to 





FUSIBLE ALLOYS 


Cerro De Pasco Copper Corp., Dept. 5, 
40 Wall, New York 5, N. Y. (‘‘Cerro- 
tru’’ Bismuth; Tin Eutectic; ‘‘Cerro- 
low’’ Indium) 

Federated Metals Div., 
ing & Refining Co. 
is A ee 


GAGES (TEMPERATURE and 
VACUUM) 

Electric Auto-Lite Co., Toledo 1, 

Germanow-Simon Machine Co., 
1, N. Y¥. (Temperature) 

United States Gauge Div., 
— and Metals, Ine., 
‘a. 


GALVANOMETERS. See Instrumentr 


GASKETS 

Armstrong Cork Co., 9512 Arch, 
ter, Pa. (Cork Compositions) 

Garlock Packing Co., Palmyra, 

Goodrich, B. F., Dept. EM-127, 
Ohio. 

Rogers Corp., (paper 
pressboard) 

United States Rubber Co., 1230 Avenue 
of Americas, New York 20, N. Y. 


GEARMOTORS. See Motors and Gen- 
erators. 


GEARS and PINIONS, METAL 

Chrysler Corp., Amplex Div., Detroit 1!. 
Mich. (Powdered) 

Gear Specialties, 2650 W. Medill Aw, 
Chicago 47, Ill. 

Perkins Machine & Gear Co., Springfiel i 
2, Mass, 


GEARS and PINIONS, NON-META. - 
LIC. See Fibre; Plastics. 


GENERATORS. 
Generators. 


GLASS-FIBER CLOTH and TAPE. 
See Fabrics, Insulating 


GLASS-BONDED MICA 
General Electric Co., 
Chemical Dept., 
(mycalex) 


GLASS-SEALING ALLOYS 

Cerro De Pasco Copper Corp., 
. Ol New York 5, N. Y. 

Stupakoft Ceramic & Mfg. Co., 
Pa. ‘‘Kovar.’ 


American Smelt- 
120 Broadway, 


Onw 
Rocheste 


American M> 
Sellersvilie, 


Lancas 


x. F. 
Akron, 


Manchester, Conn. 


See Motors and 


Plastics 
Pittsfield, 


Div., 
Mass. 


Dept. 5, 
“*Cerro- 


Latrobe, 


GLASS, TECHNICAL 
Kopp Glass, Inc., Swissvale, Pa. 


GOLD, ROLLED (Plate and Wire) 
Ney Co., The J. M., 172 Elm, Hartford 


1, Conn. 
Metals 262 Broad, N. 


Standard Corp., 
Mass. 
105 Chestnut, Newark 


Attleboro, 
Wilson Co., H. A., 
5, N. J. ‘‘Wileo.’’ 


GRAPHITE. See Carbon and Graphite. 
—, and CLAMPS. STRAIN RE- 
Heyman Mfg. Co., 500 Michigan Ave., 
Kenilworth, N. J. **Heyco.”’ 


Walker Co., George, 118 
Ave., Passaic, N. J. 


HARNESSES 

WIRE 
Alden Products Co., Brockton 64P, Mass. 
Belden Mfg. Co., 


4633 West Van Buren, 
Chicago 44, Ill. 


Electric Auto-Lite Co., Port Huron, Mich. 

Federal Telephone & Radio Corp., Dept. 
L-316, 67 Broad. New York 4. N. Y. 

General Electric Co., Section Y90-1222, 
Appliance & Merchandise Dept., Bridge- 
port 2, Conn. ‘*Flamenol’’ 

Interstate Mfg. Corp., 125 Sussex Ave., 
Newark 4, N. J. 

Paranite Wire & Cable Div., 
Corp., Fort Wayne 6, Ind. 

Phalo Plastics Corp., 25 Foster, Worces- 
ter 8, Mass. 

Surprenant Electrical Insulation Co., Dept. 
C, 199 Washington St., Boston 7, Mass. 


HEATING ELEMENTS and UNITS 

General Electric Co., Section H668-57, 
Apparatus Dept., Schenectady 5, N. Y. 

Hartford Element Co., Inc., 276 Windsor, 
Hartford 5, Conn, 

Tuttle & Kift, Inc., 1823 N. Monitor 
Ave., Chicago 39, Til. ‘“Thermo-Kleen.” 
““Monotube.’ 

Vulcan Electric Co., Danvers 2, Mass. 

Westinghouse Electric Corp., P. O. Box 
968, Pittsburgh 30, Pa. ‘‘Uni-Therm.”’ 


Yale & Towne Mfg. Co., The, Room 1033, 
Chrysler Bldg., New York 17, N. Y. 


HERMETIC SEALS. See Seals and 
Terminals 


HIGH-FREQUENCY HEATING UNITS 
Federal Telephone and Radio Corp.. Dept. 
F-416, 67 Broad, New York 4, N. ¥. 


“*Megatherm.”” 
Section H669- ". 


Amsterdam 
“Gripmaster.”’ 


and ASSEMBLIES, 


Essex Wire 


General Electric Co., 
Apparatus Dept., Schenectady 5, N. 
Radio Receptor tor Co., Inc., Dept. 8-50, 251 
W. 19th, New York li, N. Y. “Heat- 

master.”’ 
Westinghouse Eleetrie Corp., P. 0. Bor 
868, Pittsburgh 30, Pa. 


HIGH-NICKEL ALLOYS. See Nicke! 


HOLDERS, COMMUTATOR BRUS+ 
Phoenix Electric Mfg. Co., 711 W. Lake 
Chicago 6, Ill, 


HYDRAULIC EQUIPMENT. Also se 
Presses, Hydraulic. 
Denison Engineering Co., 
Rd., Columbus 16, 

Motors, Pumps) 


1199 
Ohio 


Dublin 
(Valves 


IMMERSION HEATER UNITS. See 
Heating Elements & Units. 


IMPREGNATING COMPOUNDS. See 
Cement; Waxes and Compounds. 


INDICATORS, HEAT. See Thermom 
eters. 


INDICATORS, SPEED. 
Tachometers. 


INDIUM ALLOYS 

Cerro De Paseo Copper Corp., 
40 Wall, New York 5, N. Y. 
low,”’ ‘‘Cerroseal.’’ 


INDUCTION HEATING. See High- 
Frequency Heating Units. 


INFRA-RED LAMPS. 
Incandescent. 


INSTRUMENTS, ELECTRICAL 
MEASURING and TESTING 

Bendix Aviation Corp., 1456 Taylor Ave., 
Baltimore 4, Md. 

Bristol Company, 153 Bristol Rd., Water- 
bury 91, Conn. 

Burlington Instrument Co., 520 Fourth, 
Burlington, lowa. 
Electric Auto-Lite Co., Toledo 1, Ohie 
Federal Telephone and Radio Corp. bs 

F-416, 67 Broad, New York 4, 
Electric Co., Section inode 6 
Schenectady 5, N. Y. 
1008 Park Ave. 


104—5Sth Ave., New 
Simpson Electric Co., 5200 W. Kinste, 
Chicago 44, Il. 


Solar Mfg. Corp.. 285 Madison Ave., New 
York 17, N. ¥. 

Triplett Electrical Instrument Co., Dept. 
D-127, Bluffton, Ohio. 

United States Gauge Division of Amer- 
ican Machines and Metals, Inc., Sellers 
ville, Pa. 

Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5, N. J 


See 


Dept. 5 
“Cerro 


See Lampe, 


General 
Apparatus Dept., 

Ideal Industries, Inc., 
Sycamore, Ill. 

Landis & Gyr, Inc., 
York 11, N. Y. 


INSTRUMENTS and ACCESSORIES, 
LABORATORY STANDARD 
yg Co., 4804 Flournoy, 


Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave.. Newark 5, N. 3 


Chicago 


INSTRUMENTS, TIME STUDY 
Black & Webster, Inc., Dept. E8, 126 
Massachusetts Ave., Boston 15, Mass. 


“*Marsto-Chron’”’ 


INSULATION, WIRE (Ceramic and 


Synthetic) 

Ansonia Electrical Div., 
Corp., Ansonia, Conn. 

du Pont de Nemours & Ce., 
Plastics Dept., Room 137, 
N. J. ‘‘Polythene.”’ 

Goodrich Chemical Co., B. F., Dept, I-12, 
Rose Bldg., Cleveland 15, Ohio. “Geon"’ 

Sprague Electric Co., North Adams, Mass 
*“*Ceroc.” 

Surprenant Electrical Insulation Co., Dept. 
C, 199 Washington St., Boston 7, Mass. 

United States Rubber Co., 1230 <a 
of the Americas, New York 20, N. Y. 


Noma Electric 
**Ankoseal.”’ 

Inc., FE. 1., 
Arlington, 


INVERTERS, ROTARY. See Motors 


and Generators. 


INVERTERS, VIBRATOR. 
Vibrator Converters. 


IRONS, SOLDERING. See Soldering 


Irons. 


JEWEL LIGHT ASSEMBLIES. 
Lights, Pilot. 


KNOBS and HANDLES, MOLDED. 
See Plastice—Custom Molders. 


LACQUERS, COIL DIPPING. See 
Varnishes, Compounds and Resins, 
Insulating. 


LACQUERS, ENAMELS and VAR- 
NISHES, FINISHING 
du Pont de Nemours & Co.. E. L., 
Plastics Dept., Room 137, Arlington. 


General Electric Co., Chemical Dept., 
1 Plastics Ave., Pittsfield, Mass. 
(Silicone) ‘“‘Glyptal.”” 

Louis, Mo. 


=. os Co.,, = D., St. 

e 

frvingten ‘Vamish & Insulator ee Irv- 

Maas & Waldstein Co., Newark 4, N. J. 
“*Motletone.’’ 


See 


See 


FLECTRICAL MANUFACTURING 





You can't always tell a thoroughbred spring by 
looking at it. Though spring A and spring B are 


made to exactly the same blueprints and specifica- 


tions, pass the same inspection, and are to the eye 
identical—still there may be all the difference in the 
world in their performance. The only guarantee of 
that Plus Quality which is built into a superior spring 
lies in the reputation and skill of its maker. 





T 
Y 


with 


ETER HIGHLIGHTS 


FIVE BASIC MOVEMENTS —Elec- 
trodynamometer, moving 
iron, moving coil, thermo- 
couple and rectifier types. 
RANGES—AIl standard 
ranges for every major in- 
strument need. 

SIZES —2”, 3”, 4”,5",6” and 7”. 


ae: tas 


lth 


STYLES AND FINISHES — 
Round, fectangular, 
square and fan; wide 
flange, narrow flange, 
flush, projection or port- 
able. Available in molded 
or metal case. 

SPECIAL FEATURES TO ORDER — 
Rear illumination, special 
dials and other features 
available on most models. 


ila 


ote baad 
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YOU CAN RELY ON 


Reliable Springs 


The name Reliable denotes the craftsmanship. 
precision and know-how which give your springs 
maximum performance, service life, value. On all 
types of springs, wire forms and light stampings, 
Reliable is equipped to bring you accurate service, 
supervised by competent engineers and execu- 
tives. You may well find that a test job will be 
your best job. 


Ask for Reliable Spring Catalog 


THE RELIABLE SPRING & WIRE FORMS CO. 


3167 Fulton Rd. 


Cleveland 9, Ohio 


Representatives in Principal Cities 


CEREAL LL 


ELECTRICAL INSTRUMENT CO. s.urrron, onto 
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Smoother 


performance... 


3 to 4 times longer 


Drilled holes provide 
graphite lubrication 


Above and below—bearings un- 
dercut for oil reservoir housing 


PILLOW 
BLOCKS 


Every Randall Pillow Block 
has a self-lubricating graph- 
ited-bronze bearing centered 
in a rugged, self-aligning 
ball housing, with single or 
double oil reservoir. 


See Randall's complete 
line, get the details of ex- 
elusive graphited-bronze de- 
sign eh valuable installa- 
tion hints. Write for Bear- 
ing Catalog GB-43 or Pil- 
low Block Catalog 47. 


Stop worrying about bearing 
failures. Specify graphited- 
bronze Randall... the only 
precision-machine d bearing 
with lubricating graphite in- 
serted right into the phosphor 


bronze : ale eve. 


The graphite alone provides 
lubrication that keeps equip- 
ment running smoothly for a 
long time. With an oil reser- 
voir housing, wear is even 
further reduced by the oil- 
graphite film that’s always 
between shaft and bearing. 
Don’t take chances. Always 
specify Randalls... the 
graphited-bronze, self-lubricat- 
ing bearings you can de- 
pend on. 


Universal 
Pillow Block 


Standard 
Pillow Block 


Randall Graphite Bearings, Inc. 


609 West Lake Street, Dept. 1215, Chicago 6, Illinois 
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| LADLES, MELTING. 





| General Electric Co., 


| LAMPS, MINIATURE 


| General 





Mitchell-Bradford Chemical Co., 
Main, Bridgeport, Conn. 

Monsanto Chemical Co., 
Springfield 2, Mass. 


2446 G 
Plastics Div., 


See Pots and 
Ladles, Melting. 


LAMINATED METALS, PRECIOUS 
and BASE (Sheet, Tube and Wire) 
oe & Co., Inc., 118 Astor, Newark 5, 


General Plate Div:, Metals and Controls 
Corp., Attleboro, Mass. 

Makepeace Co., D. E., Attleboro, Mass. 

Standard Metals Corp., 262 Broad, N. 
Attleboro, Mass. 

Wilson Co., H. A., 105 Chestnut, Newark 
5, N. J. ‘*Wileo.” 


LAMINATED PLASTICS. See Plastics. 


LAMPS, FLUORESCENT 

General Electric, Lamp Department, Nela 
Park, Cleveland, Ohio. 

Solar Electric Corp., Warren, Pa. 

Westinghouse Electric Corp., P. 
868, Pittsburgh 30, Pa. 


LAMPS, INCANDESCENT 
INFRA-RED 


0. Box 


AND 


Lamp Department, 
Nela Park, Cleveland, Ohio. 

North American Electric Lamp Co., 1092 
Tyler (Carbon), S8t. Louis 6, Mo. 
“Nalco.” 

Solar Electric Co., Warren, Pa. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 8, Pa. 


| LAMPS, MERCURY VAPOR 
General Electric Co., 


Lamp Department, 
Nela Park, Cleveland, Ohio. 


(Pilot and 
Indicator) 


Electrie Co., Nela Specialty 
Div., Lamp Dept., 1 Newark, Hoboken, 
N. J. (Neon Glow) 

Herzog Miniature Lamp Works, 12-23 
Jackson Ave., Long Island City, N. Y. 
“‘Sol-Rex.”’ 

North American Electric Lamp Co., 1082 
Tyler, St. Louis 6, Mo. “Nalco.” 
Westinghouse Electric Corp., P. 0. Box 

868, Pittsburgh 30, Ps. 


LAVA. See Ceramics. 


LAYOUT STEEL BLUE 
= Co., 2303-F N. llth, &. Louis 6, 


LENSES, PRESSED GLASS 
Kopp Glass Inc., Swissvale, Pa. 


LIGHTS, MACHINE (Magnifiers) 
Stanley Electric Tools, Church, New 
Britain, Conn. ‘‘Flud-Lite.’’ 


LIGHTS, PILOT and INDICATOR 

Arrow-Hart & Hegeman Electric Co., 108 
Hawthorne, Hartford, Conn. 

Dial Light Co. of America, Ine., 900 
Broadway, New York 8, N. Y. ““Dialco.’* 

Drake Mfg. mn 1713 W. Hubbard, Chi- 


cago 22, . 

Gothard Div., E. F. Johnson Co., Waseea, 
Minn. 

Kirkland Co., H. R., 


810 King, Morris- 
town N. J. ‘Pioneer. 


Square D Co., 4041 N. ‘Richards, Milwau- 
kee 12, Wis. 


LOCKNUTS and LOCK WASHERS. 
See Fasteners. 


LUBRICATORS, OIL and GREASE 

Gits Bres. Mfg. Co., 1840 8. Kilbourn 
Ave., Chicago 23, Il. 

—s —— Corp., 214 Waubesa, Madi- 
son 4, 

Trico Fuse Mig. Co., Milwaukee, Wis. 


LUGS and TERMINALS 
Aircraft-Marine Products, Inc., 1504 N. 
Fourth, Harrisburg, Pa. “AMP,” 

Grip,” “Flag Grip,”’ 


— Brass Company, Waterbury 838, 

‘onn. 

Cambridge Thermionie Corp., 453 Concord 
Ave., Cambridge 38, Mass. 

Heyman Mfg. Co., 500 Michigan Ave., 
Kenilworth, N. J. 

Ilsco Copper Tube & Products, Inc., 
Cineinnati 27, Ohio. 

Howard B. Jones Div., Cinch Mfg. Corp., 
2460 W. George, Chicago 18, Ti 
Krueger & MHudepobl, Third & Vine, 


Cincinnati 2, Ohio. 
on ty ge 17 Virginia Ave., 
, Bloomfiefild, N. J. 


Inc., 2501 N. Keeler Ave., 
Chicago 89, m. 
Sherman Mfg. Co., H. B., 
Battle Creek, Mich. 
Thompson-Bremer & Co., 
bard, Chicago 22, Tl, 
Trumbull Electric Mfg. 
Cenn, 


12 Barney, 


1638 W. Hub- 
**Everlock.”’ 
Co., Plainville, 


| MACHINES—See Specific Headings; 


Balancing; Coil Winding; Die Cast- 
ing; Drafting; Milling; Molding; 
Print; Rivet Setting; Screw Driv- 
ing; Strippers; Wire; Wire Insulating. 


MAGNES!UM—AIl Oommercial Forma 

American Magnesium Corp., Subsidiary of 
Aluminum Co. of America, 1715 Gul 
Bldg., Pittsburgh 19, Pa. “Maslo.’’ 


MAGNETIC MATERIALS. See Steel, 
Electrical; Iron, Magnetic Core; 
Nickel-Iron Alloys; agnets, Per 
manent. 


MAGNETIC RECORDING TAPE 
Indiana Steel Products Co., 6 N. Micha 
gan Ave., Chicago 2, Ill. ‘‘Hyflux.’’ 
Minnesota Mining & Mfg. Co., St. Paw) 

6, Minn. 


MAGNETS, PERMANENT 

General Electric Co., Metallurgy Div. 
Section HA-11, Chemical Dept., Pitts- 
field, Mass. “Alnico,”” ‘*‘Cunico,’ 
“Cunife,”’ ‘‘Silmanal,’’ ‘‘Vectolite.”* 
Indiana Steel Products Co., 6 N. Michi 
gan Ave., Chicago 2, Ill. ‘‘Ispco,’ 
“‘Alnico,”’ ‘‘Cunteo,”” “‘Cunife,”” “Si 
manal,”” ‘*Vectolite.’” 

Simonds Saw & Steel Co., Lockport, N. Y. 

Thomas & Skimmer Steel Prod. Co., 1114 
E. 23rd. “‘Alnieo,’’ ‘*Cunico,”” ‘“‘Cu 
nife,”” ‘‘Silmanal,”” ‘’Vectolite.’’ 


MAGNIFIERS. See Lights, Machin- 


MANGANIN WIRE. See Wire, Resi» 
tance. 


MATERIALS 
MENT 
Market Forge Ce., 

49, Mass. 


West Bend Equipment Corp., 233 W. 
West Bend, Wise. “"Weld-Bilt.”’ 


MERCURY ARC RECTIFIERS. See 
Rectifiers, Mercury Arc. 


MERCURY RELAYS. See Relays and 
Contactors 


HANDLING EQUIP. 
84 Garvey, Everet: 


MERCURY SWITCHES. See Switches 


MERCURY VAPOR LAMPS. _ See 
Lamps, Mercury Vapor. 


METALLIZED GLASS. 
Technical. 


METALS, LAMINATED. See Lamin- 
ated Metals. 


See Glass 


METALS, PRECIOUS. See Gold; 
Platinum; Silver, Lamtnated Metals 


METALS, RARE 

Fansteel _Metallurgteal Corp., North Chi 

Mallory & Co., Inc., P. B., Indianapolt» 
4. 


METERS. See Instruments. 


MICA, GLASS-BONDED. See Glave 
Bonded Mica. 


MICA, MOLDED and LAMINATEO 
(Sheets, Plate, Tape, Tubes, Rings. 
8 ents, Washers, etc.) 

Brand & Co., ae 276 Fourth Ave. 
New York 1 Y. 

Husite Div., The Niue Liberty Mica Co. 
171 Camden, Boston 19, Mass. 

Insulation Manufacturers Corp., 
Washington Blvd., Chicago 6, 

Macallen Co., 16 Macallen, Boston 27 
Mass. 

Mica Insulator Lo., Schenectady 1, N. ¥ 
“Micanite,”’ “Munsell.” 

Mitchell- a ——. Cee Inc., 5) 
Murray, New Yo 

New England Mica Co., Inc., 80 Woerée 
Ave., Waltham, Mass. 

MICA UNDERCUTTERS 

Ideal Industries Ine., 1008 Park Ave.. 
Sycamore, Ill. 


MICROPHONES 
a : 561 Broadway, New Yor’ 
12, ° 


MOLDED INSULATION and MOLDED 
PRODUCTS. See Plastics 


MOLDING MACHINES, PLASTIC 
Lake Erie Engineering Corp., 878 Wooe 
ward Ave., Buffalo 17, N. Y. 


MOLYBDENUM—Sheet and Wire. 
(See also Contacts) mer 


Fansteel peeetereten Corp., 
Chicago, 

Mallory & Co., Ine., P. R., Indianapolis ¢ 
Ind. 


MOTOR-GENERATOR'- SETS. See 
Motors and Generators. 


MOTOR CONTROLS and STARTERS. 
See Controllers, Motor. 


MOTOR SLIDE BASES 
Overly-Hautz Co., 11500 Madison Ave 
Cleveland 2, Ohie. 


ELECTRICAL MANUFACTURING 





Less weight— 


In less space— 
‘ a 


PRECISION BOBBINS ©@-& 


For bobbin wound coils 


Bobbin wound coils need no insulation between layers. This, plus 
the fact that wires fit between wires in layer below, means that 
larger wires can be used to prevent excessive heat; or more wind- 
ings can be made in the same space, to create stronger magnetic 


field in solenoids, relays, etc. PRECISION PAPER TUBE COMPANY 


2045 W. CHARLESTON ST., CHICAGO 47, ILL. 


r ifications: or request samples. Write today. 
Send B/P or specifications; or req P Y PLANT NO. 2, 79 CHAPEL ST., HARTFORD, CONN. 


f trol of 

BARRY Visration 
IMPACT 

NOISE 


An Engineering and Consulting Service specializing in the control of 
dynamic forces. 

Complete Laboratory facilities for measurement and simulation of 
vibration and impact conditions. 

Shop facilities for construction of models and experimental devices. 
Production facilities for the manufacture of standard and special 
vibration and impact isolators. 


Write for Catalogue or state your problem 


THE BARRY CORPORATION 


(Formerly !. N. Barry Co., Inc.) 
177 SIDNEY STREET CAMBRIDGE, MASS. 


Electrical Porcelain 


Above is a hydraulic press in the Colonial 
factory that is being used for making dry-press 
electrical porcelain. The parts shaped on these 

. presses are noted for their uniformity and close 
SOL-REX tolerances. Colonial, one of America’s largest and 
oldest porcelain makers, invites your inquiries. 





REG. U. 8S. PAT. OFF. 


Miniature Incandescent Lamps 
for all purposes a 
The Colonial Insulator Co. 


H 3 R y a @) Cc 907 Grant St., Akron 11, Ohio 


MINIATURE LAMP WORKS PORCELAIN Chicago Office: 2753 W. North Ave. 


12-23 JACKSON AVE LONG ISLAND CITY, N. Y Telephone HU-6809 
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MOTORS and GENERATORS 
(Standard Voltages) 










Miniature—Under 1/50 Hp. 


Fractional—1, 50 to 1 Hp. 
Integral—i to 744 Hp. 
Integral—Over7 4 Hp. 


Also Low Voltages—6, 12, 32, etc. 


| 


Alliance Mfg. Co., Alliance, Ohio. 
pakt’’ (AIL) 
Baldor Electric Co., 
St. Louls 10, Mo. 
Barber-Colman Co., 
col’’ (ADSLY) 
Bodine Electric Co., 2256 W. Ohio, Chi 
cago 12, Ill (1234ADUSLV) 
Burke Electric Co., 3710 W. 12th, 
Pa. (123567890) 
| Century Electric Co., 1806 
Louis 3, Mo. (124567890V) 


DON'T CONTRIBUTE TO LOWER COSTS | sss: 


Centerbrook, Conn. (ASL) 
It may be wise for you to analyze carefully the 


**Power- 
435 Duncan 
(125689V) 
Rockford, Ill 


Ave., 


**Bar- 


























Erie, 














Pine, St. 












River 








St., 











Crocker-Wheeler Electric 
Co., Ampere, N. J. 
Cyclohm Motor Corp., 
Long Island City 1, N. 
Delco Products Div., 
Corp., Dayton, Ohio. 
Eastern Air Devices, 
Brooklyn 17, N. Y. 
Eicor, Inc., 1501 W. 
Ill. (125) 
Electric Indicator 
Stamford, Conn, 
Electric Motor 
(ADU123LVT) 
Electrical Mfg. Co., 


Manufacturing 
(567890LV) 

5-17 46th Rd., 
Y. (5689AS8) 
General Motors 
(A12568V) 

Inc., 583 Dean, 
“EAD” (A814) 
Congress, Chicago 7, 




















spring requirements of your products to make sure 





you are not wasting money through Co. 


“Alp” 
Corp., 


Parker Ave., 
(ADUS123LVT) 
Racine, Wisc. 


“Luxury” speci- 


fications. Possibly, through habit, you are using the 











The, Lake at Fourth, 
same springs for one product that you use for ae 





























Racine, Wisc. (ADU123) 
ee 9 | Electric Specialty Co., 212 South Stam 
another because they “operate successfully.” Or your | ford, Conn. (1284567890¥) . 
3 . el ra fg. so. ckerman ve., 
product’s present design doesn’t demand the same Clifton, N. J. | (124) 
Emerson Electric Mfg. Co., The, St. Louis 
et ” : : 9 
fussy” springs the old design called for. You may saat dene ain iti te. Ue. 
. ° (145689) 
be using ground end springs, for example, when they Fairchild Camera & Instrument Corp., 
. Dept. A, 88-06 Van Wyck Blvd., Jamaica 
are unnecessary, or you may specify tolerances to 1, N. ¥. (AS) 




















. cf of Federal Telephone & Radio Corp., Dept. 
plus or minus 2 or 3% when even a 10% tolerance F-216, Newark 4. N. J. (G) 

ms : General Electric Co., Section H668-57, 
would be sufficient for the job to be done. Apparatus, Dept., Schenectady 5, N. Y. 


(ADUS1234567890LV) 
Hansen Mfg. Co., 











Inc., Princeton 3, Ind. 








Unnecessary specifications add to the cost of 









































“‘Synchron’””’ (ADSLV) 
: d h 3 f d M Haydon ze. Oe» ee Forest, 
ings—and to the unit cost of products. an Forestville, Conn. (ADSLV) 
SPF & ” z ' . P a y Haydon Co., The A. W., Waterbury 32, 
times, product design can be altered ever so slightly  . . 
. . Mass. (AD4) 
to take advantage of a more economical and equiva- enh Ginesls Rites, Sud, Mid 
. (158) 
lent spring. Janette Mfg. Co., 556 W. Monroe, Chi 
cago 6, Illinois. (1256V) 











All these things are quickly recognized by Lewis 
Spring engineers. They are experienced in all phases 





MOUNTINGS, RUBBER and 














SYNTHETIC. 
7 i i i i ili . Barry Co., L. N., 179 Sidney, Cambridge 
of spring design, production and applicability to pro ag a 
. -12 
ducts. Lewis has saved manufacturers thousands of a Os a See, Seem, 











Lord Mfg. Co., Erie, Pa. 
Surprenant Electrical Insulation Co., Dept. 
C, 199 Washington St., Boston 7, Mass. 


MOVEMENTS, CLOCKS and TIMING 
Haydon Co., A. W., Waterbury 32, Conn. 
Haydon Mfg. Co., Inc., 2500 Forest, 
Forestville, Conn 
Telechron, Inc., Dept. H, Ashland, Mass. 


NAME AND INSTRUCTION PLATES 
Cleveland Decals, Inc., 2515 Canal Rd., 


Cleveland 15, Ohio. 
Electric Auto-Lite Co., Port Huron, Mich. 
Etching Company of America, 1520 Mon- 


tana, Dept. E-12, Chicago 14, Ill. 


dollars by recommending and supplying the most 
practical and economical springs for the job. 














There is a Lewis representative near you ready 
to help solve your spring or wireform problems. We 
shall be glad to send him to see you, with no obli- 
gation, of course. 

















Wire or write us. 



















Plastics Div., Chem- 
LEWIS SPRING & MFG.CO. | “sipenrs Sa, aii Pi, Crm, 
2646 NORTH AVENUE, CHICAGO 47 Hopp Press. Inc., 460 W. S4th, New York 











k, ae ee (Plastics) 
Meyercord Co., Dept. 7-12, 5323 W. Lake, 
Chicago 44, Til. (Decals) 
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NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 
American Brass Co., Waterbury 89, Conn. 
Bridgeport Brat on tite 2, Conn. 
Chase Brass & Copper Co., Inc., Water- 


“—- 91, Conn. 
International Nickel Co., Ine., 67 Wall, 
N ‘Inco,”” *‘Monel,”’ 


New York, 6, N.Y. 
Seorill Mis. Co., ; ll 91, Conn. 
NICKEL SILVER 

(Red, Sheet, Tubing, Wire) 
om! Brass Co., Waterbury 88, 


Bridgeport. Brass Co. Bridgeport 2, Conn. 
ng ty & Copper Ca, Inc., Water- 
cay 0 Sans. 























PRECISION 


_ =SPRINGS 


THE FINEST LIGHT SPRINGS AND WIREFORMS 




















OF EVERY TYPE AND MATERIAL 
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Kato Engineering Co., 120 Spruce, 
Mankato, Wisc. (25V) 

Kingston-Conley Electric Co., 86 Brook 
Ave., N. Plainfield, N. J. (15) 

Lamb Electric Co., The, Kent, Ohio 
(ADUS1234) 

Lectro-Max Iine., Geneva, Ill. (ADU123) 

Lejay Mfg. Co., 2900 8S. Emerson Ave., 
Minneapolis 8, Minn. (23VT) 

Lincoln Electric Co., The, Dept. 396, 
Cleveland 1, Ohio. (G) 


Master Electric Co., The, Dayton 1, Ohio. 
(124567890) 

Motoresearch Co., 1600 Junction Ave., 
Racine, Wise. (A) 

Ohio Electric Mfg. Co., The, faurice 
Ave., Cleveland 4, Ohio. Maa 67) 
Packard Electric Div., Rental Motor» 

Corp., Warren, Ohio. (123) 

Peerless Electric Co., The, Warren, Ohio 
(12568) 

Redmond Co., Inc., Owosso, Michigan 
(AD12V) 

Reliance Electric & Engineering Co., 1054 
Ivanhoe Rd., Cleveland 10, Ohio 
(5689V) 

Reuland Electric Co., 3001 W. Mission 
Rad., Alhambra, Calif. (58) 

Robbins & Myers, Inc., Springfield, Ohio 
(ADUS123456780V) 

Russell Electric Co., 342 W. Huron, 
Chicago, Ill., ‘‘Raytheon’’ (1). 

Scruggs Co., The Loyd, 1022-32 N. 
Sixth, St. Louis 1, Mo. (A) 

Signal Electric Mfg. Co., Menominee 
Mich, (ADU123V) 

Small Motors, Inc., Dept. 41, 2076 Elston 
Ave., Chicago 14, Ill, (Al) 


Smith Mfg. Co., Inc., F. A., 250 Davis 
Rochester 2, N. ¥. (ADU123LVT) 
Star Electric Motor Co., 200 Bloomfield 
Ave., Bloomfield, New Jersey. (12547899) 
Sterling Electric Motors, Los Angeles 22, 

Calif., (158). 

Telechron Inc., Dept. H, Ashland, Mass 
(AS) 

Tisdall Electric Motor Co., 
Covington, Ky. (1). 

U. 8. Electrical Motors, Inc., 
Slausen Ave., Los Angeles 11, Calif. 
(158L) 

Valley Electric Corp., 4221 Forest Park 
Bivd., St. Louis 8, Mo. (158) 

Wagner Electric Corp., 6454 Plymoutb 
Ave., St. Louis 14, Mo. (12568LV) 
Wesche Electric Co., The B. A., 1626-15 
Cincinnati 10, Ohio. **Welco”’ 


Vine, 
(125689) 
P. O. Box 
(ADUS1234567890VT) 


1128 Greenup, 
200 E 


Westinghouse Electric Corp., 
2025, Buffalo 5, 





Federated Metals Div. American Smelting 
& oe Co., 120 Broadway, N. Y.. 
N. 


Riverside Metal Co., Riverside, N. J. 
Scovill Mfg. Co., Waterbury 91, Conn. 
Seymour Mfg. Co., Seymour, Conn. 


NON-MAGNETIC IRON and STEEL 
See Steel, Stainless. 


NUTS. See Fasteners. 
OHMMETERS. See Instruments. 


OILERS. See Lubricators. 


PACKAGING. See Cartons and Con- 
tainers. 


PACKINGS. 


PALLADIUM. See Platinum. 


PANEL CONTROL UNITS 

Allen-Bradley Co., 1816 8. Second, Mil 
waukee 4, Wis. 

Arrow-Hart & Hegeman Electric Co., 1 
Hawthorne, Hartford, Conn. 

General Electric Co., Section meee ot. 
Apparatus Dept., Schenectady, N. Y. 

— = Electrie Co., 099 Plum, Trenton, 


Square D Company, 4041 N. Richards, 
Milwaukee 12, Wis. 

— Electric Mfg. Co., Plainville, 
onn., 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 

Westinghouse Electrie Corp., P. 0. Bos 
868, Pittsburgh 30, Pa. 


PANELS, METAL. 
Sheet Metal. 


PAPER, INSULATING 
Dixwell Ave., New 


See Gaskets. 


See Cabinets, 


Acme Wire Co., 1255 
Haven 14, > 


ELECTRICAL MANUFACTURING 


we HOPPER 
APPLUCATION/ 


DETROIT POWER SCREW DRIVER 
Motorized HOPPER UNIT 
attached to conventional 
TYPE TAPPING MACHINE 


' 

















Another example of the wide versa 
tility of this unit . . . Steel stamp- 
ings are automatically selected and 
fed to air-operated index and dial 
for tapping operation, after which the 
parts are automatically ejected, entirely 
eliminating manual handling of parts. This ap- 
plication is just as readily adaptable to drilling 
or punch press operations. 













The hoppers are completely motorized, and are self-contained units. 
They are made in four sizes: 10”, 12”, 16” and 24” diameters. 







Submit Samples for Quotation 


2817 West Ford St. 
Detroit 16, Mich. 















For Impregnating 

Radio Coils, Transformer Coils, 
Ignition Coils, Wire Coverings, 
Paper Tubes and Forms, Porous 
Ceramics. 


For Sealing 


Condensers, Batteries, Switch 
Base Terminals, Socket Terminals, 
Light Fixtures. 


For Dipping 
Coils, Transformers, Condensers. 


For Potting 
Radio Transformers, Light Units, 
Leading Coils, Condensers. 


Scientifically compounded from waxes, resins, asphalts, pitches, oils 
and minerals for specific applications. Samples furnished on request. 


BIWAX CORPORATION 


3445 Howard Street SKOKIE, ILL. 


lor small electric coils, reactors and paper tubes INSULATORS 
NEUTRELEC STRENGTH is the outstanding characteristic of Uni- 
versal Gray Porcelain Insulators .. . strength to with- 
ei: stand physical and thermal shock; sturdiness to resist 
‘ . a. the attacks of heat, cold, fumes, moisture, acids; tough- 
A( i 1) we yl 4 I: I ness to stand up and deliver years of efficient service 
A y BE DP under all kinds of conditions. 
‘BY ; cs im Py Insure that strength as the foundation of your electri- 
Gs | M Mi | y ID 7 A i |) i cal units. Check with Universal for your insulator 
Sr ea High Dielegtri needs. An experienced engineer will be glad to consult 
: with you. Write, wire or phone now. 























NEUPRELEC Gummed ye elie l eel men cer iyiina 
to resist the flow of electricity. Entirely free from weak UN V 
spots. pin holes o1 imperfections. Perfect for square, rec- THE 


tangular or round tubes. Write for EO De te information, 1540 EAST FIRST STREET 


CLAY PRODUCTS CO. 


SANDUSKY, OHIO 













PAPER MANUFACTURERS CO., Phila. 23, Pa. 


DECEMBER 1947 







































































































































































































































































1/8TO 1/4 HP, SINGLE AND 
THREE PHASE, 1725 AND 
3450 RPM, TOTALLY EN- 
CLOSED. 














































































































1,6TO 1/3 HP, SPLIT PHASE, 
CAPACITOR START AND 
THREE PHASE, 1725 AND 
3450 RPM. 








































































































1/6 TO 1/3 HP, SINGLE AND 
THREE PHASE, 1725 AND 
3450 RPM. 
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| Goodrich Chemical Co., B. F., 


Baer Co., N. 8., 1-11 Montgomery, Hill- 
side, N. J. 

Cottrell Paper Co., Inc., Fall ag Mass. 
““Copaco,”’ “Coparex,”’ **Nungr 

General Electric Co., Section KIMA- 678, 
Resin & Insulation Materials Div., 
Chemical Dept., Schenectady 5, N. Y. 

Hollingsworth & Vose Co., East Walpole, 


Mass. 
Insulation Manufacturers Corp., 565 W. 
Washington Blivd., Chicago 6, Ill. 
Irvington ae & Insulator Co., Irving- 


ton 11, N. 

Mica Insulator Co., Schenectady 1, N. Y. 
‘‘Empire.”’ 

Mitchell-Rand Insulation Co., Ine., 61 
Murray, New York 7, N. Y. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 
“*Natvar.”’ 

National Vulcanized Fibre Co., Wilming- 


ton 99, Del. ‘‘Peerless.”’ 

Paper Manufacturing Co., Philadelphia 23, 
Pa., ‘“Neutrelec’’. 

Rogers Corporation, Manchester, Conn. 


Schweitzer Paper Co., Chrysler Bidg., 
New York 17, N. Y. 
| PAPER, TRACING. See Tracing 


Cloth and Paper. 


PENCILS, DRAWING 
Koh-I-Noor Pencil Co., Bloomsbury, N. J 


PERMANENT MAGNETS. See Mag 
nets, Permanent. 

PHOSPHOR BRONZE 
(Rod, Sheet, Tubing, Wire) 


American Brass Co., Waterbury 88, Conn. 


** Anaconda.” 

—— Brass Co., Bridgeport 3, Conn. 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

= & Co., Inc., P. B., Indianapolis 6, 
nd. 

Revere Copper & Brass, Inc., 230 Park 
Avenue, New York 17, N. x 


Riverside Metal Co., Riverside, N. J. 
Scovill Mfg. Co., Waterbury $1, Conn 
Seymour Mfg. Co., Seymour, Conn. 


PHOTOELECTRIC CELLS ANDO 
TUBES 
General Electric Co., Electronic Dept., 


Thompson Rd., Syracuse, a 
Selenium Corp. ‘of America, 2160 E. Im- 
perial Highway, El Segundo, Calif 


PHOTOELECTRIC CONTROLS 

General Control Co., 1200 Soldiers Field 
Rd., Boston 34, Mass. 

General Electric Co., Electronics Dept., 
Thompson Rd., Syracuse, N. Y. 

Leach Relay Co., 5915 Avalon Blvd., Los 


Angeles 3, Calif 
Mercoid Corp., 4213 Belmont Ave., 
Chicago 41, Tl. **Visaflame.”* 
Sigma Instruments, Inc., 60 Ceylon, Boston 
21, Mass. 


Westinghouse Electric Corp., P. 0. Bor 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5, N. J 
**Photronic.”’ 


PHOTOGRAPHIC PAPER 
Eastman Kodak Co., Industrial 
graphie Div., Rochester 4, N. Y. 


Photo- 


PIEZOELECTRIC UNITS. See Crystal! 
Units. 


PILES, CARBON RHEOSTAT. See 
Carbon & Graphite. 
PINS, COTTER AND LOCK. See 


Fasteners. 
PLASTIC MOLDING ee 


Cellulose Acetate 


Ethyl Cellulose (B) 
Melamine Formaldehyde (C) 
Methyl Methacrylate (D) 
Phenol Formaldehyde (E) 
Polystyrene (F) 
Polyamide (Nylon) (G) 
Polyethylene (H) 
Urea Formaldehyde (J) 
Vinyl Alcohol (K) 
Vinyl Acetal (L) 
Vinyl Chloride Acetate (M) 
Vinylidene Chloride (N) 
Polytetrafluorethylene (P) 
Allyl Resin (Q) 


Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 48, 30 E. 42nd, 
New York 17, N. Y. (EFJM) 

du Pont de Nemours & Co., Inc., E. L, 
Plastics, Room 137, Arlington, N. J. 
(ADGHKP) “Lucite,” ‘‘Polythene,” 
**Tefion.”’ 

Durez Plastics & Chemicals, Inc., % 
Walck Koad, North Tonawanda, 

(E) (Casting Resins) 

General Electric Co., Plastics Div., Chem- 
ical Dept., 1 Plastics Ave., Pittsfield, 
Mass 

Dept. I-12, 

Rose Bldg., Cleveland 15, Ohio. ‘‘Geon,” 
“Kriston’’ (MQ) 

Monsanto Chemical Co., Plastics Div., 


Springfield 2, Mass. “‘Cerex,’’ ‘‘Lustron, * 
“Fibestos,”” ‘“Nitron,”” ‘“‘Resimene,” 
“Resinox,”” “Styramic’” (ACEFL) 
Plaskon Div., Libbey-Owens-Ford Glass 
Co., 2137 Sylvan Ave., Toledo, Ohio (CJ) 


PLASTICS CUSTOM MOLDERS and 
EXTRUDERS 
—— Corp., New Freedom, 


Pa 
Barber-Colman Co., Rockford, TIL 





Chicago Molded Products Cerp., 
Kolmar Ave., Chicago 51, IlL 


1ez4 bv 
Consolidated Molded Products Cerp., 8¢s 


Cherry, Scranton 3, Pa. 
= pete Co., Bay Mfg. Div., Bay 
Federal Telephone and Radio Corp., 
F-416, 67 Broad, New York 4, ‘Oe 
General Electric Co.; Plastics Div., Chem 
ical Dept., 1 Plasties Ave., Pittsfield 
Mass. ‘‘Textolite.’ 
ae Freee. Inc., 460 W. 84th, New Yor: 


a er ye & Insulator Co., Irving 


Kurs- Kasch, Ine., 1419 8. 


Broad 
Dayton 1, Ohio. ~ 


Midwest Molding & Mfg. Co., 3388 N 
Whipple, Chicago 12, IL 
Northern Industrial Chemical Co., 1-1 


Elkins, South Boston a" Mass. 
Phalo Plastics Corp., Foster, Worces 


ter 8, Mass. 
Plastic Insulator Co., Inc., 369 Lexingtor 
Ave., New York 17, N. ¥. 
Richardson Co., Melrese Park, Ib 
<‘Insurok.”’ 


Rogan Brothers, 2500 W. Irving Pk. Blvd. 
Chicago 18, Ill. 

Surprenant Electrical Insulatien Co., Dept 

C, 199 Washington S8t., Boston 7, Mase 

Synthane Corp., 2 River Read, Oaks, Pa. 

Van Norman Molding Ce., ne Cottag- 
ove Ave., Chicage 16, 


tertown Mfg. Oo, 100 Ihe Lake Ra 
Watertown, Conn. 


PLASTICS—LAMINATED 
FABRICATORS 


Barber-Colman Co., Rockferd, IL 
Chicago Molded Corp., 1034 N 
Kolmar Ave., Chicago 61, IIL 


Continental- Diamond Fibre Co., Noewart 
18, Delaware. 

Electric Aute-Lite Ce., Bay Mfg. Div., Bay 
City, Mich. 

Formica Insulation Co., 4688 Spring Grove 
Ave., Cincinnati 88, Ohio. 

General Electrie Ce., Plastics Div.. 
Plastic Ave., Pittsfield, Mass. 

nigpo Prem Ine., 460 W. 84th, New Yors 


Husite Div., The Husite Liberty Mica Co. 
171 Camden 8t., Boston 18, Mass. 

—— 1418 6. Broadway 
Dayton 1, Ohte. 

Mica Insulator Co., Sehenectady 1, N. Y 


Midwest Molding & Mfg. Co., 333 N 
Whipple, Chicage 12, TH. 

Northern Industrial Chemical Co., 1-1) 
Elkins, South Boston 27, Mass. 

Piastic Insulator Co., Inc., 369 Lexingtos 
Ave., New York 17, N. Y. 

Richardson Co., Melrose Park, I 
**Insurok.”’ 

Rogan Brothers, 2001 8S. Michigan Ave. 
Chicago 16, Ill. 


Synthane Corp., 2 River Read, Oaks, Pa 
Van Norman Molding Co., 4683 Cottage 
Grove Ave., Chicago 15, 


PLASTICS, LAMINATED (Sheets, 
Rods & Tubes) 
Baer Co., 1 8., 7-11 Montgomery, Hil 


N. 

Bakelite Corp., Unit of Unien Carbide & 
Carbon Corp., Dept. 48, 30 KE. 42nd. 
New York 17, N. Y. 

Continental-Diamond Fibre Co., Newark 
18, Delaware. 

Durez Plastics & Chemicals, Inc., 619 
Walck Road, North Tonawanda, N. Y 
Formica Insulation Co., 4638 Spring Grove 

Ave., Cincinnati! 82. Ohio. 

General Electric Co., Plasties Div., 
ical Dept., 1 Plastics Ave., Pittsfield 
Mass. ““‘Textolite.”’ 

Insulation Manufacturers Corp., 565 W 
Washington Bivd., Chicage 6, III. 

Mica Insulator Co., Schenectady 1, N. Y 


**Lamicold.’’ 

Monsanto Chemical Co., Plasties Div. 
Springfield 2, Mass. 

National Vulcanized Fibre Co., Wilming 
ton 99, Del. ‘‘Phenolite.’’ 

Richardson Co., Melrose Park, 
**Insurok.”* 

Synthane Corp., 2 River Road, Oaks. Pa 

Westinghouse Electric Corp., P. Bes 
868, Pittsburgh 30, Pa. 


Chem 


oO. 
““Micarta.”’ 


PLATING GENERATORS. See 
Motors and Generators. 


PLATINUM and PLATINUM PROD- 
UCTS (See also Contacts) 
og & Co., Inc., 118 Astor, Newark 5 


Brainin Co., C. 8S., 233 Spring, New Yor’ 
18, BY. 

General Plate Div., Metals 
Corp., Attleboro, Mass. 

as | oe, 82 Fulton, New Yor’ 


a E., Attleboro, Mass 


and Controls 


» ec. Ee 
Makepeace Co., 


Ney ane The J. M., 172 Elm, Hartfore 
1, Conn. 

Wilson Co., H. A., 105 Chestnut, New 
ark 5, J. 

PLIERS 

Klein & Sons, Mathias, 8200 Belmon! 


Ave., Chicago 18, 


PLUGS and CAPS, ATTACHMENT 
General Electric Co., Section Y90-12232, 
at ten & Merchandise Dept., Bridge- 
rt 
Solar Electric ‘Corp., Warren, Pa. 


PLUGS, EXPANSION 
Hubbard Spring Co., M. 
Ave., Pontiac 13, 


D., 535 Centra) 


ELECTRICAL MANUFACTURING 





Are you bringing out or work- 


Vl 


ing on a new productJA\or may- 


be “operating on an old one £24?” 


For either you'll need springs 


and 


screw machine products 7. We can 


supply ‘em promptly s&.Write us! 
PECK 


SPRINGS & SCREW MACHINE PRODUCTS 


THE PECK SPRING COMPANY 


ie 


ELECTRICAL FITTINGS 


A dependable source of supply for 
Electrical Terminals, Lugs, Fuse 
Clips, etc. Write today for cata- 
log bulletins, or ask for quotation 
on your requirements. 


H. B. SHERMAN MFG. CO, 
BATTLE CREEK, MICHIGAN 


DYKEM STEEL BLUE 


STOPS 
LOSSES} 


making dies 
& templates 


Simply brush on right 
at the bench; ready 
for the layout in a 
few minutes. The 
dark blue background 
makes the scribed layout lines show up in sharp relief, and at the 
same time prevents metal glare. Increases efficiency and accuracy. 


Write for full information 
THE DYKEM COMPANY, 2303F North 11th St., St. Louis 6, Mo. 
In Canada: 2466 Dundas St. West, Toronto, Ont. 


DECEMBER 1947 


12 GROVE AVE. 


. 


PLAINVILLE, CONN., U. S. A. 


MERCURY 


SWITCHES | 
Gy MERCOID 


LIGHT ACTUATED TYPE y ? 
2 . 
. 
. 
1 . 
- I , . 
pf A oie 7° 
—" . p 
\ f nes . 
> , 
- / 


an ae 


MERCOID } 


SwircH 


A 


' 


a) 


a 


<> 


TILTING TYPE 


MAGNET TYPE 


Mercury switches bearing the registered 
trade mark name of ‘‘Mercoid’’ are not sub- 
ject to open arcing, oxidation, corrosion, 
pitting or sticking of the contacting surfaces. 


There are numerous applications where these 
switches have a definite advantage over the 
open contact type switches. 


Mercoid switches are available to the trade 
in various designs, sizes and capacities. 


Our engineers gladly offer their assistance 
in the adaptation of our switches to your 
switch problems. 


Further information sent upon request. 


THE MERCOID CORPORATION, 420: BELMONT AVENUE, CHICAGO 41, ILLINOIS 
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| PLUGS, JACKS, RECEPTACLES and 
SOCKETS, HADIO 

Alden I’roducts Co., Brockton 64P, Mass. 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford, Conn. 

Belden Mfg. Co., 4633 W. 
Chicago 44, Ill, 

Cornish Wire Co., 
New York, N. Y “‘Corwico.”’ 

General Electric Co., Section Y90-1222, 
Appliance & Merchandise Dept., Bridge- 
port 2, Conn. ‘‘Flamenol.’’ 

Interstate Mfg. Co., 125 Sussex 
Newark 4, N. J, ‘‘Inco.”’ 

Federal Telephone and Kadio Corp.. Dept. 
F-416, 67 Broad, New York 4, N. Y. 

Johnson Co., E. F., Waseca, Minn. 

Howard B. Jones Div., Cinch Mfg. Corp., 
2460 W. George, Chicago 18, IIL. 

Millen Mfg. Co., Inc., James, 150 Ea 
change, Malden, Mass. 

Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo. 

National Electric Products Corp., Pitts- 
burgh 30, Pa. 

Packard Electric Div., 
Corp., Warren, Ohio, 
U. 8S. Rubber Co., 
Americas, New York 











NEW, BETTER 
way to fasten 








Van Buren, 











Inc., 15 Park Row, 





























Ave., 





NAT 
steel... 



























































Motors 
of 


General 














1230 Avenue 
20, N. Y. 


Rivnut “A” fastens plywood walls to tubular steel sections in 
trailers. It is easier to install than wood or self-tapping screws, 
fits flush with the plywood, requires no wood filler. Note large 
washer head and ring-shaped bulge which prevent Rivnut 
pulling through plywood under stress or vibrating loose in 
service. Rivnut ““B” fastens steel securely to opposite side of 
section. Both Rivnuts serve as blind rivets and nutplates too. 
Perhaps Rivnuts will solve your fasten- 
ing problem. Write to B. F. Goodrich, 
Dept. EM-127, Akron, Ohio. 











PLUGS and RECEPTACLES, POWER 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford, Conn. 

Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo. 


























PLUNGERS, DASHPOT. 
& Graphite 


See Carbon 








PORCELAIN. See Ceramics. 








POSTS, BINDING 

Chase Brass & Copper Co., 
bury 91, Conn. 

Millen Mfg. Co., Inc., 
change, Malden, Mass. 


POTENTIOMETERS. See Rheostats. 


POTTING COMPOUNDS. See 
ment; Wax and Compounds. 


POTS and LADLES, MELTING 

General Electric Co., Section H669-57, 
Apparatus Dept., Schenectady 5, N. Y. 

Sta-Warm Electric Co., Dept. 8, 565 N. 
Chestnut, Ravenna, Ohio. 

Stolle Engineering & Mfg. Co., 3970 8S. 
Grand Ave., Los Angeles 37, Calif. 

Vulcan Electric Co., Danvers 2, Mass 


POWDERED METAL PRODUCTS 
(See also Bearings and Bushings; 
- icnacsaeaaialies Contacts) 
Callite Tungsten Corp., 547—89th, Union 
| City, N. J. 
| Chrysler Corp., Amplex Div., Detroit 31, 
Mich 


ch, 
Gibson Electric Co., 8349 Frankstown Ave., 
Pittsburgh 21, Pa. - 
Johnson Bronze Co., 570 Mill, New Castle, 


Pa. 

| Mallory & Co., Inc., P. K., Indianapolis 

| 6, Ind. 

| Moraine Products Division, General Mo- 
tors, Dayton, Ohio. 

Moulded Metals Co., Inc., 32 Sunset Ave., 
Watertown, Conn. 





Ine., Water- 
150 Ex- 











James, 








GET FASTENING FACTS IN NEW 
“RIVNUT DATA BOOK” > 


Included in the 40 fully illustrated pages of 
the new edition are step-by-step drawings of 
how Rivnuts work. Types .sizes, applications 
and test data are conveniently listed. For 
your free copy, write to 
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| Powdered Metal Prod. Corp., Franklin 

| Park, Ml. 

Stackpole Carbon Co., St. Marys, Pa 
(Iron Cores) 

POWDERS, METAL 

New Jersey Zinc Co., 160 Front, New 











York 7, N. Y. 
and Zinc) 


POWER SUPPLY UNITS, RECTIFIER 

American Television & Radio Co., St. 
Paul 1, Minn. “ATR.” 

Federal Telephone and Radio Corp.. Dept. 

| #-416, 67 Broad, New York 4, N. Y. 

Mallory & Co., Inc., P. R., Indianapolis 

| Ind. 


vaneaniiaieie METALS. See Steel, 
| Commercial Grades and Forms 


PRESSES, HYDRAULIC 

Denison Engineering Co., 1199 Dublin 
Road, Columbus 16, om. — 

| ‘*Multipress,”” ‘‘Multi-Units.”’ 

Lake Erie Engineering Corp., 879 Wood- 

| ward Ave., Buffalo 17, N. Y. 


(Brass, Bronze, Copper 

































































You save production time, trouble and tool costs by using the many 
stock molded knobs offered by Rogan. These are supplied without 
tool charge . . . ready for immediate delivery. Available in a wide 
variety of sizes, shapes and colors. Smartly styled, qualit made. 
Markings, graduations and numerals, can be branded in p re- 
lief’, on blank parts in accordance with your specifications. What- 
ever your knob requirements may be, — is fully equipped to 
supply you faster, better, more economically. 








PRESSES, PUNCH 
Black & Webster, Ine., Dept. ES, 126 
Massachusetts Ave., Boston 15, Mass. 








































|PRINT MACHINES, Black, Blue, 
Brown, White 
| Bruning Co., Ie. Chertes,, 4746-48 
Ave., . a 
95 | SEND FOR FREE CATALOG... ons iva "Genera Aaling & Fim 
eo Shows complete line of stock molded knobs, com Corp., Dept. 339, Johnson City, N. ¥. 
ression molded parts, “deep relie randing on i y- 
ie Saher valuable data. Send for your free copy NOW! — V-TYPE. See Drives, 
> PUMPS 
2500 W. IRVING PK. BLVD Gat, Sie. Cue... 15 Minter Gt.. Dente 
; ; : arber, , 
R 0 G A N B R 0 T H E R Ss CHICAGO 18, ILLINOIS | Scintilla Magneto Div., Bendix Aviation 






Corp., Sidney, N. Y. (Diesel Fuel) 


PUSH BUTTON STATIONS 
Allen-Bradley Co., 1316 8. Seeond, Mil- 
| waukee 4, Wis. 






Compression Molders and Branders of Plastics 

















Arrow-Hart & Hegeman Electric Co., 103 


Hawthorne, Hartford, Conn, 

Euclid Electric & Mfg. cv., The, 1835 
Charadon Kd., Euclid 17, Ohio. 

General Electric Co., Section H669-57, 
Apparatus Dept., Schenectady 5, N. Y. 

Micro Switch Corp., Freepurt, I. 

National Acme Co., 170 E. idlst, Cleve- 
land 8, Ohio. ‘*Nameo,”” 

Square D Co., 4041 N. Kichards, Mi)- 
waukee 12, Wis, 

Treuen Electric Mfg. Co., Plainville, 
Sonn, 

Westinghouse Electrie Corp., P. O. Boz 
868, Pittsburgh 30, Pa. 


PYROMETERS, POTENTIOMETER 
Bristol Company, 153 Bristol Kd., Water- 
bury 91, Conn. 


Lewis Engineering Co., Naugatuck, Conn. 
Minneapolis-Honeywell Regulator Co., 268% 
Fourth Ave., 8., Minneapolis 8, Minn. 


REACTORS. See Transformers. 


RECEPTACLES. See Plugs and Re 
ceptacles; Sockets and Keceptacles; 
Plugs, Jacks, etc. 


RECTIFIERS, DRY METALLIC 


Beuwood-Linze Co., 1815 Locust, 8t. 
Louis 3, Mo. 

Cambridge ‘thermionic Corp.. 453 Concord 
Ave., Cambridge 38, Mass. (Copper 
Oxide) 

Electronic Rectifiers, Inc., 737 N. East 
St., Indianapolis 2, Ind. (Magnesium 
Copper Sulphide) ‘‘Lektran.’’ 

Fansteel Metallurgical Corp., Rectifier 


Div., North Chicago, Ill. (Selenium) 
Federal Telephone and Radio Corp.. Dept. 
F-416, 67 Broad, New York 4, N. Y. 
(Selenium) 
General Electric Co., Section Y90-1222, 
Appliance & Merchandise Vept., tiriuge- 
port 2, Conn. (Copper Oxide, Selenium) 


““Tungar.”’ 
Mallory Co., Inc., P. R. Indianapolis 6, 
Ind. (Magnesium Copper Sulphide) 


Radio Receptor Co., Inc., Dept. 8-50, 251 
W. 19th, New York 11, N. Y. (Selenium) 
**Seletron.’’ 

Selenium Corp. of America, 2160 E. Im- 
perial Highway, El Segundo, Calif. 
(Selenium) ‘*S.C.A."’ 

Westinghouse Electric Corp., P. O. Bes 
868, Pittsburgh 30, Pa. (Copper Oxide) 
**Rectox.’’ 


RECTIFIERS, MERCURY ARC 

Federal Telephone and Radio Corp. Dept. 
F-416, 67 Broad, New York 4, N. Y. 

General Electric Co., Section H669-57, 
Apparatus Dept., Schenectady 5, N. Y. 

Westinghouse Electric Corp., P. O. Bos 
869, Pittsburgh 80, Pa. 


REELS, CORD 
Vacuum Cleaner Corp. 


of America, 1724 
Ww. 


Indiana Ave., Philadelphia 82, Pa. 


REGULATORS, MOTOR SPEED. 


See 
Controllers, Motor. 


REGULATORS, TEMPERATURE. See 


Thermostats. 


REGULATORS, VOLTAGE. See also 
Transformers, Variable-Voltage 
Burlington Instrument Co., 520 Fourth, 

Burlington, Lowa. 
Federal Telephone and Radio Corp.. Dept 
F-416, 67 Broad, New York 4, N. Y. 
General Electric Co., Section H668-57, 
Apparatus Dept., Schenectauy 5, N. Y. 
R-B-M Division, Essex Wire Corp., Dept 
D-12, Logansport, Ind. 
Raytheon Mfg. Co., Dept. 
Willow, Waltham 54, Mass. 
Ward Leonard Electric Uo., 
Mount Vernon, N. Y. 


4750C, 100 


34 South 


RELAYS and CONTACTORS 

Adams & Westlake Co., Elkhart, Ind. 
(Mercury) ‘‘Adiake.’’ 

Advance Electric & Relay Co., 1260 W. 
2nd, Los Angeles, Calif. 

Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

Allied Control Co., Inc., Dept. B, 2 East 
End Ave., New York 21, N. Y. 


American Gas Accumulator Co., 1027 
Newark Ave., Elizapeth, N. J. “Aga- 
stat.”’ 

American Relays & Controls, Inc., 2555 
Diversey Ave., Chicago 47, Ill. 

Amperite Co., 561 Broadway, New York 
12, N. Y. (Delay, Thermostatic Metal, 


Arrow-Hart & Hegeman Electric Ce., 108 
Hawthorne, Hartford, Conn. 

Automatic Electric Mfg. Co., 60 State, 
Mankato, Minn. 


Barber-Colman Co., Rockford, Il. 
Clare & Co., C. P., 4719 W. Sunnyside 
Ave., Chicago 30, Ill, (Mercury & 
Micro- adjustment) 

Cramer Co., W., River St., Center- 
brook, Conn. (Time Delay) 

Davis & Co. Dean W., First, 
Kentland, Ind. 

Durakool Ine., 1010 N. Main, Elkhart, 
Ind. (Mereury) 


Eagle Signal Corp., Moline, Ill. 

Edison, Inc., as A., Instrument Div., 
275 Lakeside Ave., West Orange, N. J 
(Thermal) 

Electric Auto-Lite Co., Toledo 1, Ohie. 

Federal Telephone and Radio Corp., Dept. 
F-416, 67 Broad, New York 4, N. Y. 


ELECTRICAL MANUFACTURING 


FOOT PEDAL 


WIRE STRIPPER 


A sturdy, efficient machine for rapid 
production work. Designed to do quan- 
tity work on a quality basis on all types 
of insulated wire from 8 gauge to the 
very finest wire. 

Everything in sight. No motor required. 
This machine will instantly grip the wire, 
cut the insulation, strip it off and release 
the wire—all in ONE simple foot pedai 
movement. 


MOU eee lh 


CHICAGO 16, ILL. 


2224 SOUTH STATE STREET 


fon eucry pwrpork 


E-Z AUTOMATIC 
WIRE STRIPPER 


Simple and efficient. As easy to operate 
as a pair of. pliers. 


Always ready for use. Its triplicate action 
of clamping the wire, cutting the insula- 
tion and stripping is automatically timed 
and performed with one squeeze of the 
handles. When the pressure is released, 
the handles open. 


Will not crush stranded wire. 


For years, this hand stripper has given 
Satisfactory service to users. Repeat or- 
ders attest to its superiority. 


SPEED UP PRODUCTION! 


Insert Screws and Nuts by Machine 


Instead of by Hand 


Use *LEAD-ALL Motor Driven Screwdrivers with 


*SAFE-T Self Centering Screw Attachments. 


Now a New *RUMAC DEVELOPMENT 


*FLEX-O-TENSION Flexible Shaft, For Use with Above Screwdriver, 
Brings ‘‘Machine to the Work,’’ Saves Time, Improves Production, 


Prevents Slipping of Screwdriver. 


ALSO COMPLETE LINE OF WIRE STRIPPING MACHINES 


SEND FOR COMPLETE CATALOG 
M’F‘'G BY 
RUMAC MFG. CO. 
24 East 21st St. 
New York 10, N. Y. 


*Reg. U. S. Pat. Off. Pat. Pending. 


Chicago Office 
ATT. E. G. Hefter 
612 No. Michigan Ave. 
Chicago 11, Ill. 


Model #300. 


COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless unit for uniform 
and continuous production. [io springs, 
the Colonial strips clockwise or counter- 
clockwise. Double-edge floating blades 
give square and clean cuts. Dialed 
micrometer allows setting within 1/1000 
inch of wire gauge. Precision plus! 


SEND FOR CIRCULARS 


Prove the merits of a Pyramid Wire Stripper 
n your own shop on your own work. Send 
us your wire samples and specifications so 
that we 


may accurately gauge your needs 


before shipping machine and instructions 


VALLEY 


Ball Bearing 


Geeause - 
@ They offer more flexibility in power planning. 


@ They are built to meet unusual power loads and high 
temperatures. 


@ They meet all operating conditions where hazards of 





ILSC 


LUGS AND 
CONNECTORS 


WITHOUT 


SERRATIONS in collar and tang provide added 
strength against pull-out. 

MORE THREADS are gained through the deep 
boss. 

COLLAR SECTION cannot pull out because 
prefabricated from drawn seamless copper 
tubing. 

TODAY 
catalog. 


ILSCO COPPER TUBE & PRODUCTS, INC. 
CINCINNATI 27, OHIO 


write for 48-page illustrated 
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ADDED STRENGTH 


liquids, chips, etc., dropping into the motor are in- 


volved; as well as splash conditions. 


@ Being made in % to 75 


h. p. sizes, they offer 


ADDED 


COST or WEIGHT 


wide adaptability. 


VALLEY 


ELECTRIC CORPORATION 


4221 Forest Park Blvd. °* 


St. Louis 8, Missouri 


301 





New 


TIMER 


For Machines which are turned on Manually 
and run for timed period. 


‘features 


Synchronous Motor Driven 
eliminates springs and es- 
capements 


Heavy duty silver contacts 


Flush mounting from front 
panel 


“HOLD ON” position op- 
tional 


Write lilies #315 Se Hand Set Timer 
or Bul. #291 describing other Eagle industrial timers. 


FACGLE 


MOLINE 


b. 


ILLINOIS 


Put this “Weld -Bilt” 
Electric Portable Elevator 


2 epee - 


HERE'S a husky “prime 
mover’ for efficient vertical 
materials handling in your 
shop or warehouse. It’s the 
dependable WELD-BILT 
Electric Single Telescopic 
Elevator, with motive pow- 
er controlled by convenient 
push-button and automatic 
top-and-bottom electric limit 
switches. Wide, steel arc- 
welded frame. Capacities 
from 500 lbs. to 4000 lbs., 
and lifting heights from 4 
ft. up. WELD-BILT Electric 
Elevators are installed and 
in daily use in hundreds 
of industrial plants every- 
where. 


Write for complete 
illustrated bulletin. 


SR ee 


233° WATER STREET ° 


WEST BEND, WISCONSIN 


MATERIALS HANDLING ENGINEERS 





General Electric Co., Section H668-51, 
Apparatus Dept., Schenectady N. Y. 
Guardian Electric, 1637 M, W. ‘Wainut, 


Chicago 12, 
A. W., Waterbury 82, Conn. 


Haydon Co., 
Haydon Mfg. Co., Ine., 2500 Forest, 
Dane) 


Forestville. Conn, (Time 

Jefferson Electric Co., Bellwood, 

Leach Relay Co., 5915 Avalon id, Les 
Angeles 3, Calif, (Electronie) 

Mercoid Corp., 4213 Belmont Ave, 
Chicago 41, TIL 

Phillips Control Corp., 612 N. Michigan 
Ave., Chicago, Ill. 

Potter & Brumfield Sales Co., 548 W. 
Washington Blvd., Chicago 6, ML 

R-B-M Division, Essex Wire Corp., Dept. 


D-12, Logansport, Ind. 
Sigma Instruments, Inc., 60 Ceylon, Boston 


21, Mass. 

Struthers-Dunn, Ine., 150 N. 18th, 
Philadelphia 7, Pa. (Mercury) 

se Electric Mfg. Co., Plainville, 
onn, 

Ward Leonard Electric Co., 34 South &., 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., P. 
868, Pittsburgh 30, Pa. (Time Seles) 

Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5, N. J. 

Zenith Electric Co., 152 W. Walten, Chi- 
cago, TL 


REMOTE CONTROLS. See Push But- 
ton Stations; Relays and Oom 
tactors; Switches, 


RESISTANCE ALLOYS 
Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 

Driver-Harris Co., Harrism, WN. J. 
““Chromax,”’ ‘‘Nichrome.”’ 

—=— Mfg. Co., Detroit 8, Mich. 


RESISTANCE HEATING UNITS. See 
Heating Elements & Units. 


RESISTANCE LINE CORDS 

General Electric Co., Section Y53-822, 
yy A & Merchandise Dept., Bridge- 

Ohmite Mfg. Co.. 4804 Flournoy, Ohieage 
44, TL ‘“‘Cordohm.”’ 


RESISTANCE WIRE. 


See Wire, Re- 
sistance. 


RESISTORS, INSTRUMENT and 
RADIO 

Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

Amperite Co., 561 Broadway, New York 
12, N. Y. (Bulb Type) 

Clarostat Mfg. Co., Inc., 285 WN. 6th, 
Brooklyn, N. Y. 

Electrical Reactance Franklin- 
ville, N. Y. ‘“‘Hi-Q.” 

Hardwick, Hindle, Inc., Newark 5, N. J. 

Hartford Element Co., Inc., 276 Windsor, 
Hartford 5, Conn. 

International Resistance Co., 401 N. Broad, 
Philadelphia 8, Pa. 

Mallory & Co., Inc,, P. R., Indianapolis 


6, Ind. 
12508 Beree Ei., 


Ohio Carbon Co., 
Cleveland 11, Ohio. 

Ohmite Mfg. Co., 4804 Flournoy, Chicago 
44, Til. “Brown Devil,’ “*Corrib,”’ 
“Dividohm,’’ “Rite Ohm,”’ ““Wirewatt.”’ 

Resistors, e 2247 Indiana Ave., Chi- 
cago 16, Ill. 

Sprague Electric Co., North Adams, Mass. 


“*Koolohm.”’ 
Stackpole Carbon Co., St. Marys, Pa. 
Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 
Weston Electrical Instrument Corp., “¥ 


Frelinghuysen Ave., Newark 5, WM. 


Corp., 


RESISTORS, POWER CIRCUIT 

Allen-Bradley Co., 1316 8S. Second, Mil- 
waukee 4, Wis. 

Consolidated Sewing Machine & Supply 
Co., 1115 Broadway, New York 10, N. Y. 
(Foot & knee controlled) 

General Electric Co., Section a 84, 
Apparatus Dept., Schenectady 5, N. = 

International Resistance Co., 401 N. Broad, 
Philadelphia 9, Pa. 

ww & Co., Inc., P. B., Indianapolis 


Ind. 
Onmite Mfg. Co., 4804 Flournoy, Chisago 


Ti. 

neanen, Inc., 2247 Indiana Ave., Chi- 
eago 16, 1. 

Sprague Electric Co., North Adams, Mass 
“Koolohm,” ‘‘Megomax.”’ 

Ward Leonard Electric Co., 84 South, 
Mount Vernon, Y. 


RHEOSTATS, INSTRUMENTS and 
RADIO 


Allen-Bradley Co., 1316 8. Second, Mil- 
waukee Wis. 

= nee, New York 

Inc., 285 N. 6th, 


ie ke 
Fairchild Camera & Instrum Corp., 
Dept. A, 88-06 Van Woe Bivd., 
Jamaica 1, N. Y. 
Hardwick, Hindle, Inc., Newark 5, N. J. 
International Resistance ‘Co., 401 N. Broad, 
Philade a 8, 
Maes & Co., Inc., P. B., Indianapolis 


Otmtte ut. Ce., 4804 Flourney, Chicago 


ward Tohen Electrie Ce., 84 Geuth, 
Mount Vernea, ©. ¥. 


RHEOSTATS, et ee roe 
Allen-Bradley ‘Co., 1816 68. 
Waukee 4, Wis. 

Electrical Manufacturing Ce., Lake a 
Fourth, Racine, Wis. (Feot & Knee 
Coatrol) 

General Electric Co., Section H669-57 
Apparatus Dept., Schenectady 5, N. y 

International Resistance Co., 401 N. Bread, 
Philadelphia 8, Pa. 

National Electric Controller Co, S300 
Ravenswood Ave., Chicago, IL 

Cneaite its. Co., 4864 Flournoy, Chicage 


Rex Bheostat Co., Baldwin, L. i m. . 
Ward Leonard Electrie Co., South. 
Mount Vernon, N. Y. 


RINGS, COLLECTOR 
Makepeace Co., D. E., Attleboro, Mass 


(Precious Metal) 

Wesche Electric Co., B. Sy 1626- 18 Vine, 
Cincinnati 10, Ohio. Welco.’ 

Wilson Co., H. A., 105 Chestast, Newart 
5, N. J. ( Metal) 

RINGS, RETAINER and SNAP 

Cuyahoga Boring Ce., 10370 Berea Read. 
Cleveland 2, Ohio. 

Garrett Co., Ine., Geor, E K., 
nut, Philadelphia 2, 

Tilinois Coil Spring ‘co. 2100 N. Majer 


Ave., Chicago 30, IL 
sipenet Lock Washer Co., Newark 5. 


. Oe 
Waldes Kohinoor, Ine., 47-10 Austel Place, 
Long Island City 1, N. ¢: **Truare.’ 


RIVET SETTING MACHINES 

Chicago Rivet & Machine — 9608 Ww 
Jackson Blvd., Bellwood, 

Milford Rivet & Machine aw “871 Bridge- 
port Ave., Milford, Conn. 


RIVETS. 


ROLLER BEARINGS. 
Ball and Roller. 


ROTARY CONVERTERS. See 
Motors and Generators. 


RUBBER and RUBBER PRODUCTS 
Goodrich, B. F., Dept. EM-127, Akron. 


Ohio. 
Sponge Rubber Prod. Co., 267 Dery 
1230 Avenue 


Place, Shelton, Conn. 
United States Rubber Ce., 
of the Americas, New York 20, N. Y 
SAWS, COMMUTATOR. See Oom 
mutator Saws and Slotters. 


See Fasteners. 


See Bearings. 


SCREW DRIVERS, PORTABLE. See 
Tools, Portable. 


SCREW-DRIVING MACHINES 

Detroit Power Screwdriver Co., 2817 W 
Fort Detroit 16, Mich. 

nee Sy Co., 24 EB. 2ist, New Yorn 
10, N. ¥. 


SCREW MACHINE PRODUCTS (See 
also Fibre; Plastics) 

All-Metal Screw Products Co., Inc., om 
EL, 33 Greene, New York 13, N. Y. 

Linden & Co., Ine., FO Baker, Providence. 


m 

aaers 1 Rivet & Machine Co., 871 Bridge 
port Ave., Milford, Cona. 

Moore, Inc., George W., 88 Beaver &., 


Waltham ‘54, 
17@ E. 18lst Cleve 


National Acme Co., 
land 8, Ohie. 
Peck Spring a Plainville, Conn. 
Seovill Mfg. Co., Waterville Screw Pred 
ucts Div., Waterville 48, Conn 


SCREWS. 


SEALS and TERMINALS, HER- 
METIC. 
Stupakoff Ceramie Mfg. Ce., Latrobe, Pe 


SEALING COMPOUNDS. See Oe 
ment; Waxes and Compounds. 


SEALS, OIL and GREASE 
Chicago Rawhide Mfg. Co., 1267 Mistes 


Ave., Chicago 23, 
Garlock Packing Co, Palmyra, N. Y 
1840 8. Kilboure 


See Fasteners 


**Klosure.”’ 
Gits Bros. Mfg. Ce., 
Ave., Chicago 28, 


SELECTOR SWITCHES. See Switches. 


SELENIUM RECTIFIERS. See Reeti- 
fiers, Dry Metallic 


SEQUENCE CONTROLS. See 
Switches; Timers. 


SHAFTING, FLEXIBLE. See Fiexibie 
Shafting. 


SHEETS, ELECTRICAL. See Steel, 
Electrical. 


SHUNTS, INSTRUMENT. See Inetrv- 
ments and Accessories. 


SIGNAL LIGHT ASSEMBLIES. S5ee 
Lights, Pilot and Indicator. 


SILK, VARNISHED. See Fabrics, 
Ingulating. 


ELECTRICAL MANUFACTURING 








Do your moter requirements call for the het in.. 
Commutators! 






SEND FOR 
LATEST 
CATALOG 


oN ges [KIRK WOODCOMMUTATORS, 
» YX 


ee MUTATORS 


THE KIRKWOOD COMMUTATOR COMPANY  ... 1345 CARNEGIE AVE. ... CLEVELAND 15, OHIO 


oT 

















ne Slot Lining Simplified 


METAL SPECIALTIES with © Oo PAC e 


Modern plant equipped to 
produce accurate work in Electrical Insulating Peete 








all metals. 






Send your specifications to 
us for prompt estimates 
without obligation. 


LINDEN & CO., Inc. 


70-82 Baker Street 
Providence, Rhode Island 









FOR MOST DEPENDABLE SERVICE oe 
4 your ya Lee ee ale! COTTRELL 100% Rag Soekiied Papers incorpo- 


LU PVD UT ey.) rate maximum strength and flexibility with high 


dielectric and heat resistance. Cottrell electrical * 
insulating papers, designed to meet your most ex- 





















acting specifications, are available in various grades, 
QUALITY WASHERS ace . 

Make sure with washer precision matching your engineer- COPACO—A 100% Rag, glaze roll finished paper, 
ing. Half a century of experience. Facilities for prompt recommended for applications requiring highest de- 
production, any quantity, small or large. Also wire ter- gree of chemical purity combined with maximum 
minals, and SMALL penne ~ a. bene physical strength. 
obligation advise us of your needs for prompt estimate COPAREX-S—A low priced, 100% Rag, glaze roll 
Ask for QUADRIGA Catalog. | finished paper, recommended for applications where 






maximum economy and the physical characteristics 
THE QUADRIGA MANUFACTURING CO. ot ee Rag paper are required. isi 

e diejectric strength of the above grades is 
215 West Grand Avenue pase. 2th 6m anteed to exceed 300 volts per mil. Available in 
thicknesses from .005” to .030”. Supplied in stand- ’ 
ard 30” by 40” sheets or in continuous rolls 450’ SAMPLES 
to 2000’ in widths from 4” to 30”. ON REQUEST 


'COTTRELL PAPER COMPANY, Inc., Fall River, Mass. 
———————Foctory: Rock City Falls, N. Y. 
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Courtesy SANDEL Mfg. Co., makers of Fluorescent Lamps 


wy ARE CORNISH wire propucts 
SPECIFIED BY THIS LARGE MANUFACTURER 
OF FLUORESCENT PRODUCTS? 


Because their Engineering Department knows by test 
that they. will give faithful and enduring per- 
formance and meet all the requirements of the 
specifications of the Underwriters’ Laboratories. 


Because their Production Department finds that they 
have those qualities essential for quick installa- 
tion and come packed in such manner as to 
assure maximum ease in handling. 


Because their PURCHASING Department realizes 
that these Quality Products, backed by de- 
pendable service, are sold at prices that spell 
true economy... 


AUN ta 


Gn oe CB 





| General Electric Co., 





SILVER and SILVER ALLOYS (See 
also Contacts) 

(For Solder, see Brazing Alloys, Silver) 
Baker i* Co., Inc., 113 Astor, Newark 5, 
Brainis Co., C. 8., 233 Spring, New 

York 13, N 
Fansteel Metallurgical Corp., North Chi- 

cago, Ill. 

General Plate Div., Metals and Controls 

Corp., Attleboro, Mass. 

a «. Harman, 82 Fulton, New York 


Makepeace Co., D. E., Attleboro, Mass. 

a & Co., Inc., P. R., Indianapolis 
, Ind. 

Ney Co., The J. M., 172 Elm, Hartford 
1, Conn. 


SLATE 
Portland-Monson Slate Co., Portland, Me 


SLEEVE BEARINGS. 
and Bushings. 


SLEEVING, SATURATED. See Tubing 
& Sleeving, Varnished. 


SLEEVING and TAPE, ASBESTOS 

Insulation Manufacturers Corp., 565 W 
Washington Bivd., Chicago 6, Ill. 

Mitchell-Rand Insulation Co., Inc., 5) 
Murray, New York 7, Y. 


See Bearing- 


SLIDE RULES, CALCULATING 
Keuffel & Esser Co., Hoboken, N. J. 


SLOT INSULATION. See Fabrics, 
Insulating; Mica; Paper, Insulating, 
Tubing & Sleeving, Varnished. 


SLOTTERS, MICA. See Commutator 
Saws and Slotters. 


SOCKET —w KEYS and 
WRENCH 

eidiienas heme Gon. Hartford 10, Conn. 

Standard Pressed Steel Co., Box 594, 
Jenkintown, Pa. ‘‘Halloweli.”’ 


SOCKET SCREWS. See Fasteners 
(Screws, Set & Cap). 


SOCKETS and RECEPTACLES, 
INCANDESCENT LAMP 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford, Conn. 

Drake Mfg. Co., 1713 W. Hubbard, Chi- 
cago 22, Ill. (Pilot) 

Section Y90-1222, 
Appliance & Merchandise Dept., Bridge- 
port 2, Conn. 

McGill Mfg. Co., Inc., Valparaiso, Ind. 
**Levolier.”’ 

Mines Equipment Co., 4223 Clayton Ave., 
St. Louls 10, Mo. 


SOCKETS, FLUORESCENT. See 
Fluorescent Lamp Auxiliaries. 


SOCKETS and ADAPTERS, RADIO. 
See Plugs, Jacks, Receptacles, 
Sockets. 


SOLDER, SELF-FLUXING 
(For Silver Solders, See Brazing 
Alloys) 
British Industries Corp., Dept. A, 315 
Broadway, New York 7 7, N. Y. 
Federated Metals Div., American Smelting 
& ens Co., 120 Broadway, N. Y., 


Kester Solder Co., 4209 Wrightwood Ave., 
Chicago 39, Ill. ‘‘Acid-Core,’’ ‘‘Rosin- 
~ Core.”’ 

Ruby Chemical Co., 60 McDowell, Colum 
bus 8, Ohio. 


SOLDERING COMPOUNDS 
(Fluxes, Paste, Liquid, Salts, etc.) 
ww Battery & Mfg. Co., “North East, 


Chass Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

du Pont de Nemours, Inc., E. I., Rubber 
ee Div. F-10, Wilmington 98, 
el. 

Kester Solder Co., 4209 Wrightwood Ave., 
Chicago 39, Il. 

Ruby Chemical Co., 60 McDowell, Co- 
lumbus 8, Ohio. 


SOLDERING IRONS 

American Electrical Heater Co., Detroit 
2, Michigan. 

General Electric Co., Section H668-57, 
Apparatus Dept., Schenectady 5, N. Y 
*“‘Calrod.”” 

Hexacon Electric Co., 177 W. Clay Ave., 
Roselle Park, N. J. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Il. “Thermo-Grip’’ Grip 
Tools. 

Stanley Electric, New Britain, Conn. 

Vulean Electric Co,, Danvers 2, Mass 
**Mercury.”’ 


SOLDERLESS CONNECTORS. 
Connectors, Wire & Cable 


SOLENOIDS 
io, Spans W., 1006 Firsi, 


Eastern Air Devtens. Inc., 593 Dean, 
Brooklyn 17, N. Y. 

Electric Auto-Lite Co., Toledo 1, Ohio. 

General Electric Co., Section Hé668- 57, 
Apparatus Dept., Schenectady e& w. ¥. 


‘Whistler 


Guardian Electric, 1627D W. Walnut &t., 
Chicago 12. Tl. 

Jefferson Electric Co., Bellwood, Ill. 

National Acme Co., 170 E. 13lst, Cleve- 
land 8, Ohic. “Namco.” 

Phillips Control Corp., 612 N. Michigan 
Ave., Chicago, Ill. 

Struthers-Dunn, Inc., 150 N. 13th, 
Philadelphia 7, Pa. 


SPEED INDICATORS. See 


Tachometers. 


SPEED REDUCERS 
For Motorized Units, See Motors 
and Generators. 

Janette Mfg. Co., 556 W. Monroe, Chicage 
6, Ill. 


SPLICING GUM and TAPE. See 
Tape, Friction and Splice. 


SPOOLS, WIRE 
The Cleveland Welding Co., W. 117 & 
Berea Rd., Cleveland 7, Ohio. 


SPRINGS, COIL and FLAT 

Accurate Spring Mfg, Co., 3817 W. Lake, 
Chicago 24, IIL. 

American Steel & Wire Co., Cleveland, 
Ohio, *"Uss.” 

Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. 

Cuyahoga Spring Co., 10270 Berea Road, 
Cleveland 2, Ohio. 

Garrett Co., Inc., George K., 1421 Chest 
nut, Philadelphia 2, Pa. 

Gibson Co., William D. (Div. Associated 
Spring Corp.), 1800 Clybourn Ave., 
Chicago 14, Ill. 

Hubbard Spring Co., M. D., 525 Centra} 
Ave., Pontiac 12, Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Illinois Coil Spring Co., 2100 N. Major 
Ave., Chicago 30, TI. 

Lewis Spring & Mfg. Co., 2646 Nortb 
Ave., Chicago 47, Ill. 

Peck Spring Co., Plainville, Conn. 

Raymond Mfg. Co., Div. Associated 
Spring Corp., Corry, Pa. 

Reliable Spring & Wire Forms Co., 3167 
Fulton Road, Cleveland 9, Ohio. 


STAINLESS STEEL. See Steel, 
Commercial Forms and Grades. 


STAMPINGS, METAL 

Accurate Spring Mfg. Co., 3817 W. Lake, 
Chicago 24, Ill. 

American Brass Co., Waterbury 88, Conn 

Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

Electric Auto-Lite Co., Toledo 1, Ohio. 

Freeway Washer & Stamping Co., 4915 
Grant Ave., Cleveland 5, Ohio. 

Gibson Co., William D. (Div. Asso- 
ciated Spring Corp.), 1800 Clybourm 
Ave., Chicago 14, Ill. 

Garrett & Co., Inc., George K., 1421 
Chestnut, Philadelphia 2, Pa. 

HPL Mfg. Co., 2013 E. 65th, Cleveland 
3, Ohio. 

Hoagland Mfg. Co., Inc., 29 Winton, 
Bridgeport 4, Conn. 

Hubbard Spring Co., M. D., 525 Centra) 
Ave., Pontiac 12, Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Illinois Coil Spring Co., 2100 N. Major 
Ave., Chicago 30, Ill. 

Linden & Co., Inc., 70 Baker, Providence, 
R. I 

Patton-MacCuyer os. 17 Virginia Ave., 


Providence 5, 

Raymond Mfg. Co., Div. Associated 
Spring Corp., Corry, Pa. 

Reliable Spring & Wire Forms Co., 3167 
Fulton Road, Cleveland 9, Ohio. 

Scovill Mfg. Co., 18 Mill, Waterbury 91, 


Conn, 

United-Carr Sg od Corp, Dept. E-2. 
Cambridge 42 ass. 

WLS Stamping Co., 3292 E. 80th, Cleve- 


land 4, Ohio. 
— . Co., 1136 W. Hubbard, Chi- 
Inc., 8. B., yn Milt- 
N. 


tary Road, Buffalo 17, 
Worcester Pressed Stee! Co., 11 Barber 


Ave., Worcester 6, Mass. ‘‘Presteel.” 


STAMPINGS, NON-METALLIC 

Baer Co., N. 8S.. 7-11 Montgomery, Hill- 
side, N. J. (Fibre) 

Freeway Washer & Stamping Co., 4915 
Grant Ave., Cleveland 5, Ohio. (Plastics) 

Rogers Corp., Manchester, Conn. 


STARTERS, FLUORESCENT. See 


Fluorescent Lamp Auxiliaries. 


STARTERS, MOTOR. See Controllers, 
Motor. 


STEATITE. See Ceramics. 


STEEL—Commercial Forms and 
Grades ~~ 


ed 

Sheets and Strips 

Enameling 

Stainless (N) 

Cold Rolled Only (0) 

Tubing (T) 
ones Steel, Electrical; also Wire, 
‘tee! 

American Nickeloid Co, Peru 3, Ind. 
(DS) (Nickeloid) 


ELECTRICAL MANUFACTURING 





It takes a long series of proc- 
esses, developed and per- 
fected over a period of years, 
to make a thing as faultless in 
material and form as a Strom 
Metal Ball. Worked to a tol- 
erance of fifty millionths of an 
inch, their outstanding qua!- 
ities of finish, sphericity and 
precision have made Strom 
Balls the standard of industry. 


Strom Steel Ball Co., 1850 So. 
54th Ave., Cicero 50, Illinois. Machines used in 
final lapping oper- 
ation on medium 
and large Strom 
Balls. 


METAL BALL MANUFEFACTU 


SPEEDCRAFT 


WIRE | § cane EU 
STRIPPERS Abundant 


Backed by over 20 years of 


a. effort in build- : : Lubrication for 


. improving wire 
strippin machinery, 


. e va 
SPEEDCRAFTS are out- — Hidden Bearings 


— for their precision 
performance, rugged con- : | 
struction and the speed with 


and quality of their pro- S ‘ T yy 8 & Ol L E cea % 
duction. 


Let a Speedcraft engince «gg: —— . . 
advise you regarding your . | For difficult lubricating jobs, in 
wire stripping operations | hard-to-reach spots, let Gits Broth- 


. : ’ s oo ers make a special tube oiler to 
Write for complete information — sending wire samples — no obligation. : : fit your own special needs. The 


1729 Eastham Ave. < cost is surprisingly low; Gits 
WIRE STRIPPER cO., E. Cleveland, Ohio Brothers are already equipped for 
Lorn eNO — similar production of other lubri- 


\ |/ gine : cating devices. The increased 
at | operating efficiency of thorough 
"| lubrication quickly returns your 

i8|{ | modest investment. Catalogue 60 


shows typical sizes, shapes, uses. 
Write for your free copy. 


FOR ELECTRIC HEATING APPLIANCES 


Gits Bros. MEFs. Co. 


1840 S. Kilbourn Avenue, Chicago 23, Illinois 


| 


DECEMBER 1947 305 























we New Catalog Pine 












































ae eu 
TRANSFORMERS 


é 

*For step déwn from 115 volts. 
Normal reactance types with 8, 
16, 24, and 32-volt secondaries, 
capacities from 25 to 150 va. 
High reactance types with 25 and 
30-volt secondaries, capacities 
from 20 to 80 va. 

%*For step down from 230, 460, or 
575 volts, 50 or 60 cycles. With 
115 or 115/230-volt secondaries, 
capacities from 25 va to 10 KVA 

*Compact, convenient mountings 

/ to fit a wide variety of applica- 

F tions. 











































































































































































































_ CHICAGO TRANSFORMER 


rporation* 3501 ADDISON ST., CHICAGO 18 

































































4% WAYS TO END ALL CORD 
IMUM T ATCT Ts 


aco 











































































































STRAIN RELIEFS 


Interruptions due to cable and 
cord connection failures are elim- 
inated because they anchor the 
cord to the product at the point 
of strain. GRIPMASTER Strain 
Reliefs can withstand pulls up to 
100 Ibs., and are acceptable to 
Underwriters Laboratories. All, 
types Reg. U. S. Pat. Off. 
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INSULATED TYPE 
































WIRE BINDING => — Pe 
SLEEVES—Preventing fray- / AND 
ing of cord ends, these | 

specially-treated rubber LITERATURE 
tubes are availabje in five “Si TODAY! 
sizes to fit wires to .790 ; 

















GEORGE WALKER COMPANY 


118 AMSTERDAM AVE., 





























PASSAIC, NEW JERSEY 

















| Barnes Co., Wallace (Div. Associated Durakool, Inc, 1010 N. Main, Elkhart, 
Spring Corp.), Bristol, Conn. (8-CO) Ind. (D) 
(Spring) Edison, Inc., Thomas A., Instrument Div., 


Carnegie-Illinois Steel Corp., 619 Carnegie 275 Lakeside Ave., West Orange, N. J 
Bidg., Pittsburgh 30, Pa. “USS.” F) 


( 
Euclid Electric & Mfg. 


. 


“Vitrenamel” (B-AC) (S8-ACDEN) Co., 1335 Chardon 

(T-ACN) Road, Cleveland 17, Ohio (Euelid) 
Cold Metal Products Co., Youngstown 1, (LRX) 

Ohio ‘‘CMP Thinsteel’’ (S-ACNO) Federal wectste Products Coe., 50 Paris, 
Follansbee Steel Corp., Pittsburgh 80, Pa. _ Newark 5, J. (CFOPR) 

(S-CO) (Clad) Federal Telophsas and Radio Sue. yt 
Granite City Steel Co., Granite City, F-416, 67 Broad, New York 4, N.Y 


Ill, (8-CEN) (Clad) 
aeiee's Sons Co,, John A., Trenton 2, 


Ryerson & Son, Inc., Joseph T., Chicago, 


(NS) 
Fenwal, Inc., 51 Pleasant, Ashland, Mass 
““‘Thermoswiteh” (F) 
Fries Instrument Div., Bendix Aviation 


Ill. (ABCENST) Sees 1456 ae Ave., Baltimore 4 
Steel Tape Co. of America, Dept. D, **Amptrol.’* 

500 Grand, Jersey City 2, N. J. (C) General Control Co., 1200 Soldiers Fielé 
Superior Steel Corp., Carnegie, Pa., Rd., Boston 34, Mass, (LN) 

(ANS) (Spring) (Clad). ‘‘SuVeneer.”’ General Electrie Co., Section H668-57 
Superior Tube Co., 2021 Germantown Apparatus Dept., Schenectady 5, N. Y. 
Ave., Norristown, Pa. (T-ACN). “Switchette’’ (ACDEFGHKMOPRST) 
Thomas Steel Co., Warren, Ohio, Swardian Electric, 1627-M WW. Walnut 8t., 
‘‘Thomasstrip’’  (S-ACDO) Chicago 12, Ili. (CFGHN) 

Timken Roller Bearing Co., Canton 6, 


Ohio (B-A) (T-AC) 
Worcester Pressed Steel Co., 611 Barber 
Ave., Worcester 6, Mas. ‘‘Presteel’’ 


— Electrie Se 99 Plum, Trenton, 


. J. “*Heeo’’ ( 
Ideal Industries, Ine., 1008 Park Ave., 


Sycamore, Il. (L) 


(S-ACO) Jefferson Electric Co., Bellwood, Ill. (D) 
et Co., a i Ind 
STEEL ALLOYS, FERROUS. See SE eee 
Ferro Alloys. — - ai ee P. K., Indianapolis 
Master Electric Co., Dayton 1, Ohio (0) 
STEEL, ELECTRICAL (Silicon) Mercoid Corp., 4213 Belmont Ave., 
Sheets and Strips. Chicago 41, iil. (ACDEF) 
Carnegie-Illinois Steel Corp., 619 Car- rp., Freeport, **Temp 


Micro Switch Co: 
’ (BF 


negie Bldg., Pittsb 30, “Uss” “ 
z dg., sburgh Pa. “USS Miller-Harris Instrument 


Follansbee Steel Corp., Pittsburgh 80, Pa. Co., 1434 W. 

Granite City Steel Co.. Granite City, TIL Atkinson Ave., Milwaukee 6. Wise. (G) 
iverson & Son, inc., Josepn T., Chicayy, Mines Equipment Co., 4223 Clayton Ave., 
Ill. 8t. Louis 10, Moa ( 


waterproof ) 
Minneapolis-Honeywell Regulator Co., 2685 
Fourth Ave., 8., Minneapolis 8, 2. 
*‘Con-Tac-Tor” (BDEF) 
Mu-Switch Corp., Canton, Mass. (BE) 
National Acme Co., 176 EB. 18ist, Cleve- 


STRAIN RELIEFS. See Grips and 
Clamps Strain Relief. 


iTRIPPERS, WIRE 


land 8, Ohio. “‘Namee” (BP) 
‘deal Industries, Inc., 1008 Park Ave., Ohmite Mfg. Co., 4904 Flournoy, Chicage 
Sycamore, III. 44, Ti. (8) 
?yramid Products Co., 2224 8. State, Powrex Switch Co., P. O. Bex 206, Water- 
Chicago 16, Ill. ‘‘Colonial.’’ town 72, Mass. 
tumac Mfg. Co., 24 E. 2lst, New York R-B-M Division, Essex Wire Corp., Dept 
x & A D-12, Logansport, Ind. 
Wenco Mfg. Co., 1186 W. Hubbard, Chi- Robertshaw Thermostat Co., Youngswood 
cago 22, Ill. ‘‘Simplerx.’’ Pa. (FM) 


Vire Stripper Co., 1729 Eastham Ave., 


Spencer Thermostat Co. Forest, 
East Cleveland, Ohio. ‘‘Speedcraft.’” 


ae 
Attleboro, Mass. ‘‘Klixon’’ (EF) 
uare D Co., 4041 N. Richards, Milwau- 


STRIPPING and CLEANING COM- gic Sa a Pa 
8 
— protects, Ine., 18-H Thames, New ein Inc., 150 WN. 18th, 
01 


Philadelphia 7, Pa. 1. M 
3TRIPS, BLOCKS rier a 
; and BOARDS, uel Electric Mfg. Co., Plainville, 


TERMINAL 


ul ft-M: Conn. (CFOP 
Fourth, Harrisburg Ps. “AME Tuitio & EE. Tne, ES. maps 
Saer Co., N. 8., Cee Oe ae 
= 7 7-11 Montgomery, Hill- Unimax omen Corporation, 460 W. 84th 
8 Yo 
“ Electrie Co., 8710 W. 12th, Erte, ou States a Corp., Dept. 2 
‘ambridge Thermionic Corp., 453 Coneord Summit, N. (s 
Ave., Cambridge 38, Mass. Walsek Automatic Timer SP N. . 
‘hase Brass & Copper Co., Inc., Water- aoneee Ave., New 
bury 91, Conn. 
?ederal Telephone and Radio Corp., Dept. Ward Leonard now iterr) — 
F-416, 67 Broad, New York 4, N. aeons, Verne, OS Can, F. 0, Be 
foward B. Jones Div., Cinch Mfg. Corp., Westinghouse Electrie ‘ACFGHOP) 
| 2460 W. George, Chicago 18, Mi. 866, Pittsburgh 30, a Walton 
Keystone Electronics Co., 50 Franklin, Zenith Electrie Co, 1 , 
New York 13, N. Y. Chicago, Til (CGH) 
Millen Mfg. Co., Inc., James, 150 Ex- 
change, Malden, Mass. TACHOMETERS, 
Northern Industrial Chemical Co., 1-11 Bristol Company. 158 58 Bristol Rd., Water- 
niking. uth Boston 27, Mass bury ,. Conn. 
Trumbull Electric Mfg. Co., Plainville, Electric Auto-Lite Co., Telede 1. Ohio. 
Conn. ” ‘5 Ideal es Inc., 4008 Park Ave.. 
United States Instrument Corp., Dept. 2, Sycamore, 
Summit, N. J. Reliance Electric & Engineering Co., 1054 
Wama Co., Industrial Bldg., Baltimore Ivanhoe Koad, Cleveland 10, conie 


2, Ma. West Electrical Instrument 
Frelinghuysen Ave., Newark 5, C's. 
SUPPORTS, CABLE. See Wire & 
Cable Loop Supports. TAGS, TERMINAL 


National Band & Tag Oo., Dept. %- ave 
SWITCHES, AUTOMATIC and Newport, Ky. 
MANUAL 





Float (JAquid Level) (A) TAPE, ADHESIVE and COIL 
Limit (Snap-Action) (B) FASTENING 
Magnetic (C) Insulation Manufacturers Corp., 565 W 
Mercury (D) Washington Blvd., Chicago 6, Il. 
Pressure (Diaphragm) (E) Minnesota Mining & Mfg. Co., 900 Fae 
Thermal (F) quier Ave., St. Paul 6, Minn. ‘‘Scotch” 
Time (G) Mitchell-Rand Insulation Co., Inec., 5) 
Transfer (HB) Murray, New York 7, N. 
Vacuum (J) Surprenant Electrical Insulation Co., Dept: 
cmee and Fixture (K) C, 199 Washington, Boston 7, Mass. 
(L) 

Heater (Series Multiple) (M) TAPE, ELECTRICALLY CONDUC 
a. TIVE. See Fabrics Electrically 
Panel (0) ae 
Push Button Snap Conductive 

(Toggle, Slide, Rotary) (P) 
Remote Comnvel ei (R) TAPE, INSULATING. Sen Piast. 
Selector (Rotary Tap (8) Insulating; Sleeving ‘ape, 
Through-Cord Snap (T) 5 
Coutetteael = Asbestos; Tape, Friction andé 


Splice; Tape & Sheeting. 


TAPE, FRICTION and SPLICE 
General Electric Co., Section Y90-1223, 


(See also Circuit Breakers; Push Button 
Stations; Controllers, Motor; Relays; 
Timers) 


Allen-Bradley Co., 1816 8. Second, Mil- 


ae 4, = saomsee) Asetiont, & Merchandise Dept., Bridge- 
fed Control Co., Inc., Dept. B, 2 East port 2, Conn. 
End Ave., New York 21. N. Y. (R) Caen. B. F., Dept. EM-127, Akhon, 


Arrow-Hart & Hegeman Electric Co., 108 Oni 
— Hartford, Conn. (ACDHK Insulation Manufacturers Corp., 565 W. 
) 


Washington Blvd., Chicago 6, Ill. 
Automatie Electrie Mfg. Co., 60 State, Irvington Varnish & Insulator Co., Irving- 
Mankato, Minn. (G) J. 


ton 11, N. 
Clare & Co., C. P., 4719 W. Sunnyside Mines Equipment Co., 4223 Clayten Ave.. 
Ave., Chicago 30, Til. (N 


St. Louis 10, 
Cramer Co., R. W., River St., Centerbrook. Mitchell-Rand Insulation Co., Inc., 5B 
Conn. “Sauter” (G) > = 


Murray, New York 7, N. 
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NEW! 


5Q1 — 250 mil 5-plate stack. 
1a"x12"x%_”". Maximum AC 
input 130 volts r.m.s.; rectifier 
voltage drop approximately 5 
volts r.m.s. Recommended in- 
put filter capacitor 80 m.f.d. 
Replaces the Rectifier Tube 
in consoles, television sets, 
amplifiers, relays and other 


electronic devices. 


Our new bulletin “SELETRON Selenium Rectifiers” 
will soon be off the press. Mail coupon now. 


| SELETRON Div., Radio Receptor Co., Inc. 
| 251 West 19th St., New York 11, N. Y. 


| Send me your new bulletin “SELETRON Selenium 
| Rectifiers”, without obligation. 


Name 


Position 


| Company 
fe 


Address 
City 





No. 80 TIMER 


More than 20 years 
of sturdy reliabili- 
ity. Im surface or 
panel mount; AC DC 
single pole, single, 
double throw switch. 


WALSER AUTOMATIC TIMER CORP. 


GRAYBAR BUILDING e NEW YORK 17,N. Y. 


mean Precision construction 


OR Ry Tine W eon. 2 = 


Selenium Rectifier... 


Here's the 5Q1, the newest SELETRON min- 
iature selenium rectifier — built on aluminum. 


Check Vhese Features... 


e STARTS INSTANTLY 


e RUNS COOL 
e WILL NOT BREAK 


e TAKES MOMENTARY HEAVY OVERLOADS 


5Q1 now joins the family of SELETRON miniature 
selenium rectifiers which include the 5P1, 150 mil 5-plate 
stack, 1%46"x1%e"x%” and the 5M1, 100 mil 5-plate 


« BOOSTS PERFORMANCE 

@ EASILY INSTALLED 

e EACH UNIT FACTORY TESTED 

© HIGH EFFICIENCY ASSURES COMPACTNESS 


@ NORMALLY LASTS LIFETIME OF SET 


stack, 17x1"x%”. 


For maximum efficiency, reliability and service, specify 
SELETRON miniature selenium rectifiers. 


WRITE TODAY FOR FULL INFORMATION. ADDRESS DEPT. S-55 


SELETRON DIVISION 


RADIO RECEPTOR CO. Ine. 


Since 1922 in Radio and Electronics 
251 WEST 19th STRSET 


NEW YORK 11 


ae 


Vy, POO Ade 


ELLA 


1 Cord strain relief 

2 Convenient terminals 

3 Soldered joints 

4 Handle lock nut 

5 Cool, ventilated handle 
— rigid when tight- 
ened 

6 Cool lead wires — 
perfectly insulated 

7 Stamped voltage ca- 
pacity 

8 Welded joints 

9 High-powered wind- 
ing 


10 


11 
12 


Heat conducting core 
insulated with special 
mica 

Solidly brazed end 
Bevels machined to 
make valve-seat fit 
when tip is screwed 
tight¥y into socket. 
Protects enclosed sur- 
faces 

Replaceable, com- 
pressed pure copper 
tip — both screw 
and plug type 


Plus 1 more 


Precision It’s made by STANLEY 


BOBBINS 


For more turns, or less space for 
same amount of wire. Bobbins 
spirally wound. Greater strength. 

Better insulation. Better heat dis- 
sipation. Vulcanized flanges. Write 
samples. 
Aine Dielectric Paper Tubes, any 
length ID or OD. 


PRECISION Paper Tube Co. 


2035 W. Charteston St., Chicoge 47, Ill. 


Sold by leading industrial distributors 
everywhere. Write today for free copy 
of helpful booklet, “EXPERT SOLDERING.” 
Stanley Tools, 183 Elm St., New Britain, 
Connecticut. 


Reg. U.S. Pat. Off. 


HARDWARE - HAND TOOLS - ELECTRIC TOOLS 
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BY THE THOUSANDS OR MILLIONS! 








































































































Prompt Delivery —Fel-Pro’s plants provide ample 
facilities for supplying your die cuts, as and 
when you want them. Fel-Pro has the experience 
and skill to make special dies, any size, shape 
or design. We have the materials, either 
conventional, with improved qualities . . . or 
new synthetics with special characteristics to 
meet your requirements. Fel-Pro supplies any 
quantity Die Cuts to manufacturers for sound 
or vibration dampeners, bases, coverings, insu- 
lators, product parts, etc. 
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FISHPAPER FIBRE 














FREE FOLIO containing samples of 53 actual Die 
Cut, Washer, Gasket and Packing Materials, 
yours for the asking. Write to si 

















Se 


and Many Other Materials 














INDUSTRIAL GASKETS AND PACKING DIVISION OF 
33t Carroll Ave., Chicago 7, lit. 











FELT PRODUCTS MFG.CO., 

















































































































































































































































OR those small insulators 

requiring high dielectric 
and mechanical strength 
specify LAVITE; the rugged. 
close-grained steatite ceramic. 
May be machined, threaded or 
tapped to close tolerances with- 
Ideal for 
resistors, coil forms, capacitors, 
tube bases, bushings, etc. Test 
samples gladly furnished on 
request. 






































out costly rejects. 























































































































Surprenant Electrical Insulation Co., Dept. 

, 199 Washington, Boston 7, Mass. 
United States Kubber Co., 1230 Avenue 
of the Americas, New York 20, N. Y¥ 


TAPE, MAGNETIC RECORDING 


Magnetic Recording Tape. 


TAPE, MICA. 


. See 


See Mica. 


TAPE and SHEETING, SYNTHETIC 
RESIN 


New Jersey Wood Finishing Co., Wood- 
bridge, N. J. “‘Vartex’”’ 

Surprenant Electrical Insulation Co., Dept. 
C, 199 Washington, Boston 7, Mass. 





TAPES, MEASURING 
Keuffel & Esser Co., Hoboken, N. 


TEMPERATURE CONTROLS. 
Switches; Thermostats. 


a 


See 


TERMINAL BLOCKS. 


wy ' See 
Terminal. 


Strips, 


TERMINALS. See Lugs and 
Terminals. 

TEST LEADS 

Keystone Electronics 50 Franklin, 


Co., 


New York 13, N. ¥ 


TESTING INSTRUMENTS. 


See 
Instruments. 
TESTING LABORATORIES 


Electrical Testing Laboratories, 2 East End 
Ave., New York 21, = 


THERMAL SWITCHES. See Switches. 


THERMOCOUPLES 


Brown Instrument Co., 


4466 W 
Philadelphia 44, Pa. 7m. 


General Electric Co., Section E668-57 
Apparatus Dept., Schenectady 5, N. Y. 
Hoskins Mfg. Co., Detroit 8, Mich. 
Lewis Engineering Co., Naugatuck, Conn 
Rockbestos Products Corp., 842 Nicoll 
New Haven 4, Conn. ; 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 
THERMOMETERS 
Electric Auto-Lite Co., Toledo 1, Qhio 
ao Simon Machine Co., Rochester 


United States Gauge Div., American Ma- 


chine & Metals, Inc., Sellersville, Pa. 

Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5, N. J. 
*‘Max-Min.” 

THERMOPLASTIC WIRE. See Wire 
and Cable, Insulated. 

THERMOSTATIC BIMETALS 

‘as Inc., 113 Astor, Newark 

Brainin Co., C. 8., 233 y 
i Spring, New 

Callite Tungsten Corp., 547—39th, Union 
City, N. J. 

Chace Co., W. M., 1608 Beard Ave., 


Detroit 9, Mich. 

General Plate Div., Metals and Controls 
Corp., Attleboro, Mass. ‘‘Trufiex.’’ 
Makepeace Co., D. E., Attleboro, Mass. 
Wilson Co., H. A., 105 Chestnut, New- 

ark 5, N. J. ‘‘Wileo.”’ 


THERMOSTATS 

Barber-Colman Co., Rockford, Il. 

Bristol Company, 153 Bristol Rd., Water- 
bury 91, Conn. 

Cam-Stat Inc., Div., Paul Henry Co., 
Dept. EM-8, 2037 S. La Cienega, Los 
Angeles 34, Calif. 

Fenwal, Inc., 51 Pleasant, Ashland. Maas. 

General Electric Co., Section E668-57, 
Apparatus Dept., Schenectady 5, N. Y. 

Master Electric Co., Dayton 1, Ohio. 

Mechanical Industries Production Co., 219 
Ash, Akron 3, Ohio. ‘“‘Mighty Mite.’’ 

Mercoid Corp., 4213 Belmont Ave., 
Chicago 41, Ill. ‘‘Sensatherm.’’ 

Minnezpolis-Honeywell Regulator Co., 2685 
Fourth Ave., 8., Minneapolis 8, Minn. 

Sew Thermostat Co., Youngwood, 
‘a. 

Smith Control & Instrument Corp., 1329 
Highland Ave., Needham 92, Mass. 

Spencer Thermostat Co., 112 Forest, Attle- 
boro, Mass. ‘‘Klixon 

Thermo-O-Diec, Div., 89 W. Luther Pl., 
Mansfield, Ohio. 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 


TIME SWITCHES. See Switches 


TIMERS, MOTOR 

Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

Automatic Electric Mfg. Co., 60 State, 
Mankato, Minn. 

Cramer Co., R. W., River St., 
brook, Conn. 

Eagle Signal Corp., Moline, Il. 

General Electric Co., Section E668-57, 
Apparatus Dept., Schenectady 5, N. Y. 

Hansen Mfg. Co... Inc., Princeton 3, 
Ind. ‘‘Synchron, 

Haydon Co., A. W., Waterbury 32, Conn. 

Haydon Mfg. Co., Inc., 2500 Forest, 

Forestville, Conn. 


Center- 








Industrial Timer so 117 Edison Pi., 
Newark 5, 

Mercoid Corp., ais Belmont Ave., Chi- 
cago 41, Ill. 


Potter & Brumfield Sales Co., 549 W 
Washington Bivd., Chicago 6, Ill. 
Square D Co., 4041 N. Richards, Milwau 


kee 12, Wis. 
Struthers-Dunn, Ine., 150 N. 18th 
H., Ashland, Mass 


Philadelphia 7, Pa. 

Telechron, Inc., Dept. 

Walser Automatic Timer Cow, Graybar 
Building, New York 17, 4 

Westinghouse Electric 
868, Pittsburgh 30, P 


Zenith Electrie Co., 
Chicago, Il. 


Corp., 0. Box 
152 W. Walton 


P. 





TOOLS, PORTABLE 

Loyd Scruggs Co., 1022 N. Sixth, & 
Louis 1, Mo. 

Stanley Electric, New Britain, Conn 


TRACING CLOTH and PAPER 

Arkwright Finishing Co., Providence, R. 1 

Holliston Mills, Ine., Norwood, Mass. 

Keuffel & Esser Co., Hoboken, N. J 
**Phoenix. 


*‘Albanene,” 
Ozalid Div., General Aniline & Film 
Corp., Dept. $39, Johnson City, N. Y 
Post Co., Frederick, 3650 N. Avondale 


Ave., Chicago 18, Tl. 


TRANSFER SWITCHES. See Switchs 


TRANSFORMERS, FLUORESCENT 
BALLAST. See Fluorescent Lamp 
Auxiliaries. 

TRANSFORMERS, INSTRUMENT 
CURRENT 

aap Electric Corp., 95 Water, Cuba. 
N. Y. 

Chicago Transformer Corp., 3501 Addi- 
son, Chicago 18, Ill. 

Dano Electric Co., 93 Main, Winsted 
Conn. 

Federal Telephone and Radio Corp.. Dept 
F-416, 67 Broad, New York 4, N. Y. 

General Electric Co., Section H669-57, 


Apparatus Dept., Schenectady 5, N. Y 
Standard Transformer Co., Warren, Ohio 
Weston Electrical Instrument Corp., 617 

Frelinghuysen Ave., Newark 5, N. J 


TRANSFORMERS, POWER CIRCUIT 
—- Dee Corp., 35 Water, Cubs 


3501 Addi 
Winsted 


Chicago. Transformer 
son, Chicago 18, Ill. 
Dano Electric Co., 93 Main, 


Conn. 
Dean W., 1006 First, Kent- 


Corp., 


Davis & Co., 

land, Ind. 

Dongan Electric Mfg. Co., 2979 Franklin. 
Detroit 7, Mich. 

Blectran Mfg. Co., 4583 Elston Ave., 
Chicago 30, Til. 

General Electric Co., Section H669-57, 
Apparatus Dept., Schenectady 5, N. Y 

Gramer Co., 27384 N. Pulaski Road, Chi- 
cago 39, Til. ‘‘Gracoil.’’ 

Jefferson Electric Co., Bellwood, Ill. 

Nothelfer Winding Laboratories, 11 Albe- 


marle Ave., Trenton 8, N. J. ‘“N-W-L”’ 
Standard Electrical Products Co., 40) 
Linden Ave., Dayton 3, Ohio. “Staco.” 


Standard Transformer Co., Warren, Ohio 

Wagner Electric Corp., 6454 Plymouth 
Ave., St. Louis 14, Mo. 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 


TRANSFORMERS, RADIO CIRCUIT 


Acme Electric Corp., 35 Water, Cuba. 
N. 

Chicago Transformer or. 3501 Addi- 
son, Chicago 18, Il 

Dano’ Electric Co., 98 Main, Winsted, 
Conn. 

Davis & Co., Dean W., 1006 First. 
Kentland, Ind 

Electran Mfg. Co., 4588 Elston Ave.. 
Chicago 30, Ill. 


Federal Telephone and Radio Corp., Dept 
F-316, 67 Broad, New York 4, N. ¥ 


Gramer Co., oe S. + Road, Chi- 
cago 39, Ill. “Gracoil.”” 

Millen Mfg Co., Inc., James, 150 Ex- 
change. Malden, Mass. 

Nothelfer Winding Laheesertan, 11 Albe- 
marle Ave Trenton 3, N. J. “N-W-L’ 

Sola Electric Co., 2525 Clybourn Ave.. 
Chicago 14 Mil. 

Standard Electrical Petete Co., 401 
Linden Ave., Dayton 3, Ohio. “‘Staco. 


TRANSFORMERS, VARIABLE VOLT- 


AGE 
Acme Electric Co., 35 Water, Cuba, N. ¥ 
Standard Electrical Products Co., 401 
Linden Ave., Dayton 3, Ohio. ‘‘Staco.” 


TRUCKS, HYDRAULIC LIFT (Hand) 

Market Forge Co., 84 Garvey, Everett 
49, Mass. 

West Bend Equipment Corp., 233 Water. 
West Bend, Wis. 


TUBES, CATHODE RAY 
General Electric Co., Electronic Dept.. 
Thompson Rd., Syracuse, N. Y. 


TUBES, ELECTRON (industrial) 
Federal Telephone and Radio Corp.. Dept. 
F-416, 67 Broad, New York .¥ N. Y¥. 
General’ Electric Co., cote Dept., 

Thompson Rd., Syracuse, N 
Raytheon Mfg. Co., Pept. 41500, 198 

Willow, Waltham 54, Mass. 
Westinghouse Electric Corp., P. O. Boz 
968, Pittsburgh 30, Pa. 
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serene samtinacisiiecninnneca os 


Giant Size Dates Week by Week 





@ Easy to read at a glance—over- @Engineering data covering 






all size 12 x 20”. charts on wire and sheet metal 





@ Each weekly page includes full g9ges, screw threads, bolt 





current past and future month. heads, pipe and pipe fittings, 





gears, metric equivalents and 







® Beautiful, Inspirational four 


color illustration, spiral bound. complete 12 month calendar. 









aoe 
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TIME CONTROLS | 
“Tailor Made” for Your Product 


e Fast engineering service on specials 
e Complete line of basic mechanisms 
e Telechron power units 


e Better products at lower cost, by the designers 
and manufacturers of ROBOT and HEAT-O- 
METER 


We will welcome an opportunity to discuss your TIME 
CONTROL problems or specifications with you 
| 


MILLER-HARRIS INSTRUMENT CO. 
Milwaukee 6, Wisconsin Fairchild 


Precision 
Linear Potentiometer 




















Accurate 
Computing 































In this integrating computer accurate resetability in both the single-solu- 
tion computer potentiometer and the integrating potentiometer eliminates 
| 
| 
| 





hunting and carry-over errors. 

Fairchild’s low-torque Linear Potentiometer — which is a small precision 
instrument —can be reset to any selected resistance or angle of rotation 
with an accuracy thatis unsurpassed in any other single-turn potentiometer. 

This precision performance is maintained over a million cycles of opera- 
tion with long-life precious metal alloy contacts. For complete data ad- 
dress: Dept. ‘G’, 88-06 Van Wyck Boulevard, Jamaica 1, New York. 
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Geveral Electric Co., Section H668-51, WHEELS, ALUMINUM, IRON, PLAS 
se ro ae GLASS, te Spaevetue Dept., Schenectady 5, N. Y. TIC, RUBBER 
ete 56 Market Forge Co., 84 Garvey, Everett 
TUBES, PHOTOELECTRIC. See ‘Myenetryl  Vaire y Com Beckman, 40, Mass. 
Photoelectric Celle & Tubes. Mercoid Corp., 4218 Belmont Ave., Chi- 
ft, A It eywell Regulator _Co,, WHEELS, FAN AND BLOWER 
TUBING, ALUMINUM. See Aluminum. “9435, Fourth Ave, S., Minneapolis #, Janette Mig. Co, 656 
Mi y 
TUBING, BERYLLIUM COPPER Westinghouse Electrie Corp., P. 0. Bex Ttingion Mig: Co., 63 Franklin, ‘Torring 
peter oe Co., 2021 968, Pittsburgh 30, Pa. 
e., 
WIRE FORMS 
VARIABLE VOLTAGE TRANSFORM- 
OOP RER | ASS, a BRONZE and ERS. See Transformers, Variable wGhicege, 34, lL a 
Desoen. ee Brass, Bronze and Voltage. Co., Wallace (Div. Associated 


TUBING, FIBRE. See Fibre. 
TUBING, LAMINATED METAL. Bee 
Metals. 


Laminated M 
TUBING, MAGNESIUM. 

— See Magne 
TUBING, MICA. See Mica. 
——) NICKEL and NICKEL 


apni oe Co., Waterbury 88, Conn. 


Gua Plate Div., Metals and Controls 
Corp., Attleboro, ‘Mass. = 


International Nickel Co. Inc., 

Tae ao 6, &. Y. “tmeo,* Tmeoeal 
Superior Tube Co., 2021 

Ave., Norristown, Pa. ee 
TUBING, PAPER 

aramount Paper Tube Corp. 
Lafayette, Fort Wayne 2, Ind. an 
Precision Paper Tube Co., 2085 W 
Charleston, Chicago 47, iil. . 
cane, RUBBER 

Jn: tates Rubbe: Yenme 
of Americas, New York's ay Yr 


TUBING, SILVER. s 
Silver Alloys. ee Silver and 


TUBING, STEEL. See Steel, 


mercial Grades and Forms. oe 


TUBING and SLEEVIN 
a. Plasti G, Extruded 
a Co., Bs 
New York N.Y. ae we 
ss. “Biectrie Co., Plastics Div., 
c Mass. 
Husite Div. SS ee eee 


The Huse Libe: 
171 Camden Bt., Boston 18. Monee » 
Insulation Manufacturers 


Cc 
Washington Bivd., Chicago 6. I 
Irvington Varnish & Insulator Co., Irv- 
Mitchell: and inate eee oi, 
e. and Insulat 
New York, 7, N. oe a Sew, 
_ 7" ~ Products 207 
D ve. .. 
ecxatree” Woodbridge, NW. J. 
ational Vulca: 
ni oo _ nized Fibre Co., Wilming- 
ew Jersey Wood F ° 
Seen he inishing Co., Wood 


Surprenant Electrical Insulation 
Varter C a Boston ag = 
x Corp. 5 N. Jay, Rom 
“*Syntholvar.”” ” catia 


TUBING and SLEEVING, BRAID 
FABRIC. Textile or "Glase-Fibre 
treated with lacquer, varnish or 
synthetic resin. 

— Harris ite. Co., Dept. M-15, 


ocken, 
Brand & Co., ‘wit 
oakem, York 18. iam, are Fourth Ave., 
Electrie Co., Plasti 
Chemical Dept., Pittsfield ty oe Div., 


Insulation Manufacturers 


Washington Blvd., Chicago 6 i ia 
— 1 ek & Inealator ‘Ce., Irv- 
- .“*Irv-O-Slot.”* 
Mitchell-Rand Insulati 
Murray, New York 1. N. ys — 
rato Varied Prous Oa 
ationa Products 
Randolph, Ave., Woodbridge, BW. y 
a ar.”’ : 
Owens-Corning Fiberglas 
Toledo 1, Ohio. Wibecelan” pre, 
Varfiex Corp., 805 N. Jay, Rome, N. Y. 
a =n 
se Corp., P. O. 
868, Pittsburgh 30, Pa. +Talfecnel 


TUNGSTEN 
(See also Contacts) 


Callite Tungsten 
City, NS Corp., 547—89th, Union 


Fansteel Metallureteal Corp., North Chi- 
cago, 
Mallory & Co., Ine., P. B., Indianapelis 6, 


UNDERCUTTERS, MICA. 
Undercutters 


MAGTUATED aes or SOLENOID 
Co., 130 Belden Ave., Norwalk, 

= - wd ne. a Ave. 

pe. cates i. 1199 sete 
Read, Columbus 16, Ohio. 


310 


See Mica 


VARNISHED FABRICS. See Fabrics 


ie Corp.), Bristol, Conn. 
Cuyahoga Spring Coa., 10270 Berea Road, 
Cleveland 2, Ohio. 


Insulating. Gibson Co., William D. (Div. Associated 
Spring 1800 Clybourn Ave., 
VARNISHES, COMPOUNDS AND eggs 1a i M. D., 525 Centeal 
RESINS, INSULATING ve., sc 12, Mich 
acme Wire Co., 1255 Dixwell Ave., New Hunter Pressed Steel Ce., 
aven, onn. 
Bakelite Corp.. Unit of Union Carbide a ‘Tinels Coll Spring Ce, 3100 HM. Mater 


Carbon Corp., Dept. 48, 
New York 17, N. ¥. 
Brand & Co., William, 276 Fourth Ave. 


80 E. 42nd, 


ener 47, AL 


a cor 10, N. r Turbot fs! vf Raymond Mfg. Co., — Associeted Spring 

ph Lo. in Broa owa * wire Form Co., 3167 

2, N. d,,."“Chinalak,” “Electric Lae- nse = $ Cleveland 9, Okie. 
quer,” “Syn _ 


Dow Corning a 
“*Bilicone,”’ ‘Silastic.’ 
du Pont de Nemours & Co., Inc., E. 
Plastics 
Durez Plastics & Chemicals, 
Walck Road, North Tonawanda, 
General Electric Co., 


Inc., 
N. ¥. 


Chemical Dept., 


Schenectady 5, N 
“Glyptal.”” 


George Co., P. D., St. Louis, Mo. “Pedi 


gree.” 


Insulation Manufacturers Corp., nu” w 


Washington Blvd., Chicago 
Irvington Varnish & Insulator 
ton 11, J. 


Micheli” “Rand Insulation Cp, Ine., 
Murray, New York 7, N. 

Monsanto’ Chemical Co., Plastics 
Springfield 2, Mass. ‘ophalid.”* 


VARNISHES, FINISHING. See Lac 


quer Enamels and Varnishes 


VARNISHES, 
nishes, Compounds and Resins. 


V-BELTS. See Drives, V-Belt. 


VIBRATOR CONVERTERS 
American Television & Radio Co., 


Paul 1, Minn. “ATR.” 
— * Co., Inc., P. B., Indianapolis 
4 n 


VOLTAGE REGULATORS. See Regv- 
lators, Voltage; Transformers, Vari 


able Voltage. 
VOLTMETERS. See Instruments. 


VOLUME CONTROLS, RADIO. 
Resistors; Rheostats. 


VULCANIZERS, CABLE 


Mines Equipment Co., 4223 Clayton Ave.. 


St. Louis 10, Mo. 


WASHERS, BEARINGS. See Bearings 


& Bushings. 


WASHERS, 


cific Material. 


, Midland, Mich. 


: 
Dept., Room 137, Arlington, 


612 


Section RIMA- 678, 
Resin and Insulation Materials oy. 


“tee Irving- 
_—* Iniulatr Co., Schenectady 1, N. Y 
51 
Div.. 


INSULATING. See Var 


8 


See 


INSULATING. See Spe 


WASHERS, METAL. See Fasteners 


WAXES AND COMPOUNDS 
American Bitumuls 
Francisco, Calif 


Carbon Corp., Dept. 48, 30 E 
New York 17, N. Y¥. 
Biwax Corp., 3445 Howard, Skokie, Ill. 


Co., 200 Bush, Sap 


Bakelite Corp., Unit of Union “ef 


Federal Telephone and Radio Corp., Dept. 


F-416, 67 Broad, New York 4, N. Y. 


General Electric Go., Section RIMA-678 


Resin & Insulation ee Div., 

Chemical Dept., Schenectady 5, N. 
Mica Insulator Co., Schenectady 1, N. 
Mitchell-Rand Insulation Co., Ine., 

Murray, New York f, Ze 


WEDGES AND PEGS, AEN 

Insulation Manufacturers Corp., 565 
Washington Blvd., —— 6, Im. 

Mica Insulator Co., Sc! henectady 1, 

Mitchell-Rand Insulation C. Ine., 
Murray, New York 7, N. 

National . eee Fibre = Wilming 
ton 

Rogers rau Manchester, Conn. 


WELDING EQUIPMENT 
General Electric Co., 


Apooretas Sect., Schenectady 5, N. 


"( Resistance) 


: 
Y. 
51 


N. Y 
51 


Section 669-57, 
a 


Lincoln Electric Co., Dept. 396, Cleveland 


1, Ohio (Are) 
Taylor-Winfield Corp., 

(Resistance) “ENB.” 
Westinghouse tric Corp., 


Ble >. @ 
2025. Buffalo 5, N. Y. 


(Flexare) 


Warren, Ohio 


WIRE INSULATING MACHINERY 
Namos Insulating Machinery Co., 5 Beck 
man, New York 7, N. Y. 


WIRE MAGNET 
Acme Wire Co., 1255 Dixwell Ave., New 


Haven 14, Conn. 

Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, Ill. > 

Chase Brass & Copper Co., Inc., Water- 
bury 91, 


Electrie Auto-Lite Co., Port Huron, Mich., 
“‘Formvar,” ‘Vega “Chromoxide. 
Essex Wire Corp., Fort Game “6, Ind 


**Extra-Test.”” 
General Electric Co., Section =. 7 


Apparatus | Dept., Schenectady 5 
‘*Formex. 

Hudson Wire Co., Winsted Div., Win- 
sted, Conn. 

Rockbestos Products Corp., 942 Nicoll, 
New Haven 4, Conn. 

—- Sons Co., John A., Trenton 2. 

— Corp., Dept. EM. Rome 
N. Y. 


WIRE, NICKEL. See Nickel. 


WIRE, RESISTANCE 


Boston Insulated Wire & Cable Co., 
Dorchester 25, Mass 
Driver Co., Wilbur ‘B., 150 Riverside 
Ave., Newark, N. J. 
Driver- Harris Co., Harrison, N. J. ‘‘Ad- 
vance,” ‘‘Chromax,”’ ‘‘Nichrome.” 
Hoskins Mfg. — , Detroit 8, Mich. 
“‘Chromel,’’ “‘Cope 

Jelliff Mfg. Co., — O., Dept. L-202, 
48 Pequot Road, Southport, Conn 
“Kanthal.” 

WIRE, SILVER. See Silver; Nicke) 
Silver. 

WIRE STRIPPERS. See Strippers, 


Wire. 
WIRE, TUNGSTEN. See Tungsten. 


WIRE AND CABLE, BARE. 
American Brass Co., Waterbury 88, Conn. 
“ Anaconda.”’ 


American Steel & Wire Co., Cleveland, 


Ohio. 
Bridgeport Brass Co., Bridgeport 2, Conn. 
Bristol Brass Corp., Bristol, Conn. 
Cornish Wire Co., Ine., 15 Park Row, 
New York 7, N. Y. ““Corwico.”” 
Electric Auto-Lite Co., Port Huron, Mich. 


KESTER 





Flexo Wire Co., 10 
N. Y. (Flexible Braid) 

General Electric Co., Section H669-51, 
Apparatus Dept., Schenectady 5, N. Y. 
Hudson Wire Co., Winsted Div., Winsted, 
Cc 

Roebline’ 3 Sons Co., Johm A., Trentes 
2 

a Cable Corp., Dept. EM, Reme. 


Scovill Mfg. Ce., Waterbury 91, Cona. 


WIRE AND CABLE, INSULATED 


Asbestos (A) 
Rubber (B) 
Varnished Fabric (Cc) 
Thermoplastic (T) 
Coaxial Cable (x) 
Accurate Insulated Wire Corp., 28 Fe, 
New Haven, . (BT) “Acewire’ 
American Electrical Heater Ce., Detret 


2, Mich. (B) 


American Steel & Wire Co., Cleveland, 
Ohio, **Amerbestos,” ‘Amerelad, 
“‘Ampyrol,”” “USS’’ (ABCT) 

Ansonia Electrical Div., Noma Electric 
Corp., Ansonia, Conn. (BT) 

Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, Il. (ABTX) 


Boston Insulated Wire & Cable Co., Der 
chester 25, Mass. (BTX) 
& Co., William, 276 Fourth Ave., 
New York 10, N. “Turbotherm” (T) 
Collyer Insulated Wire Co., 245 Roosevelt 
Ave., Pawtucket, BR. I. (ABCT) 
Cornish aa, Co., Ine., 15 e rk 
New York 7, N. Y. _ ‘‘Corwico 
Electric Auto-Lite Co., Port Huron, Mich 


(AB) 
Essex Wire Corp., Fort Wayne 6; Ind 


(BT) 

ederal Telephone and Radio Corp.. Dept. 

hs 116, 67 Breet, New York 4, N. Y. 
“Intelin” (TX) 

General Electric Co., Seetion Y93-1023. 
Sopmense. ons Merebandise 
ridgepo: qin” 


(ABCX) 
a Engineering Co., Naugatuck, Conn. 
A 

National — Prod. Corp., Pittsburs> 
30, Pa. 

Paranite Wire and Cable Dtv., Essex Wire 
Corp., Fort Wayne 6, “Dread- 
naught” (BT) 

Phalo rigs oa 25 Fester, Worces- 
ter 8, 

Plastic Wire o Cable Cap. 405 E. Main, 
Jewett City, Conn. Plasticon.” 

Radix Wire Co., 2800 rE Ssh, Cleveland. 


“*Flamenol * 
*"Versatol’’ 


ihio. 

Rode Island Insulated Wire Co., Ine., 
50 Burnham erty Cranston, =. 
**Besto- Wire”’ 

Rockbestos Products Corp., 842 Nicol, 
New Haven 4, Conn. (AT) 


Roebling’s Sons Ce., John A., Trenton 2. 
N. J. 

Remo _ cant Corp., Dept. EM, Rome, 
N 


» ee ) 
Royal mestrle Co., Ine., Pawtucket, R. 1 


(AB) 
1 Insulation Co., 19% 
Surprenant ee (TX) 


Washington, 8, 
ted States Rubber Co., 1230 Avenue 
“— the Americas, New York 20, N. Y 


“Ru-Laytex” (BT) 


WIRING HARNESSES. See Harnesses 
and Assemblies, Wire. 


WORMS AND WORM WHEELS. See 
Gears and Pinions. 

WRENCHES, SOCKET SCREW. See 
Socket Screw & Wrench Kite. 


YARNS, BRAIDING & SERVING. See 
Fabrics, Insulating. 


ZINC 
Federated Metals Div. American Smelting 
S anions Co., 


New Jersey Zinc 
York 7, N. Y. 


120 Broadway, N. Y., 


Co., 160 Front, New 
**Horsehead.”* 





FLUXES 


HIGHEST QUALITY 
FOR 48 YEARS 


Kester engineers will gladly 


assist you in working out any 
flux or solder problem. Write 
fully, without obligation. 


KESTER SOLDER COMPANY 


4209 Wrightwood Avenue, Chicago 39, Illinois 
| Eastern Plant: Newark, N. J. Canadian Plant: Brantford, Ont. 
Be: | 








ELECTRICAL MANUFACTURING 





> 
OpporRTUNITIES 


© Personnel and Positions Available 
@ Sales and Distribution Facilities 
© Patents and Manufacturing Rights 


Address all keyed replies to the box number indicated, 
c/o ELECTRICAL MANUFACTURING, 
1250 Sixth Avenue, New York 20, N. Y. 


SALES REPRESENTATIVE 


Covering Electrical Wholesalers in district seventy-five miles 
of New York City. Opening for one line. Out of town manu- 
facturer. Box D-113. 


SALES ENGINEER WANTED 


For Sales Staff of Porcelain factory. Sales experience in 
field of High Tension, Wet Process Porcelain essential. Col- 
lege education desirable but not condition. Box D-115. 


FOR SALE 


A Stevens model 16 multiple coil winding machine, includes 
115v-230v 60 cycle single phase 1/3 H.P. variable speed motor, 
Boston gear reducer, back rack for the support of wire spools, 
one wire spool arbor unit and five wire guides mounted on 
steel leg bench 3’ x 8’ with treadle and contactor box. In very 
good condition. Asking price $300.00. Box D-114. 





LINES WANTED 


Well established, aggressive Southern California electrical 
and electronic manufacturers’ agency has facilities to repre 
sent two additional quality lines. Box D-111. 


FOR SALE — BELOW COST 


1500 Universal Motors, 1/20 H.P., Double Extension Shafts, 
115 volts A.C., 25—60 cycle A.C., 115 volts D.C.—All New, 
Unused. Box D-112. 


FOR SALE 


Mallory 1S 20J10 100 ampere rectifiers. Suitable for battery 
charging plating and many other uses. Wire or write Joseph 
Weidenhoff, Inc., 4340 W. Roosevelt Road, Chicago 24, Illinois, 
Attention C. J. Haas. 
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SIMONDS 


STEELS 


PERMANENT MAGNET STEELS 


CHROME, TUNGSTEN, COBALT, ALNICO TYPES 
Bars - Sheets - Castings 


HIGH NICKEL ALLOYS 
INVAR AND HIGH PERMEABILITY TYPES 


HEAT RESISTING ALLOYS 
6S NI-15 CR 35 NL-IS CR. 25 CR-20 NI 
25 CR.-12 NI. 


TOOL and SPECIAL ALLOY STEELS 
Bars - Sheets - Cold Rolled Strip 


Engineering data and design assistance 
ee to interested manufacturers 
rite us regarding your specific problem. 


SIMONDS 


SAW AND STEEL CO. 
ee 


LOCKPORT, N.Y. 





HOLO-KROME 


Design and Production Engineers quickly 
evaluate the many advantages of Holo- 
Krome FIBRO FORGED Sccket Screws— 
the Completely Cold Forged Screws. 
Foremost among the advantages is in- 
creased strength. This is assured by the 
H-K patented method which maintains 
the inherent continuous fibrous struc- 
ture thru every step in production. No 
eres onnneae drilling, broaching or extruding, they’re 

OF THE HOLO-KROME FAMILY Cc let ly Cold F ae i K 
ompletely Cold Forged—a Holo-Krome 
FLAT HEAD SOCKET exclusive! .. . Ask your H-K Distributor, 


CAP SCREWS he knows. 


Another achievement of the Holo-Krome HOLO * KROME 
exclusive, patented Completely Cold Forged 

method. Standard in the following diame- Ht 

ters: Nos. 4, 6, 8, 10, 4%, 5/16, 32, 7/16, 12, VY 


3g, 34... . Your Holo-Krome Distributor will msihaitentin 


gladly serve you from his warehouse stock. SOCKET SCREWS 


WRENCHING 


a aa a ee 


THE HOLO-KROME SCREW CORP., HARTFORD 10, CONN., U. S. A. 


ELECTRICAL MANUFACTURING 





ELECTRICAL MANUFACTURING bho < 


Accurate Spring Mfg. Co. 

Acme Electric Corp. 

Air Express Div., Railway Express, Inc..130 

Akron Porcelain Co. . 148, 191 

Allen-Bradley Co. seb k RS 

Allen Mfg. Co., The seb oe 

Alliance Mfg. Co. . iocueer ue 

Allied Control Co., Inc. . 217 

Allied Control Valve Div., Skinner Chuck 
Co. ; 

Allmetal Serer Peeducta Co., Inc. 

Aluminum Co. of America 

American Brass Co., The.. 

American Lava Corp. 

American Magnesium Corp. 

American Relay & Controls, Inc. .... 

American Screw Co. ; 

American Steel & Wire Co. 

American Television & Radio Co. 

Amperite 

Anaconda Copper Mining ‘Cc. 

Armstrong Cork Co. 

Automatic Electric Mfg. Co. 


Baer Co., N.S. .. 

Baker & Co., Inc. 

Barnes Co., Wallace 

Barry Corp., The 

Bear Manufacturing Co. 

Belden Mfg. Co. 

Bentley, Harris Mfg. Co. 

Benwood-Linze Co., The . 

Biwax Corp. 

Brainin Co., C. S 

Brand & Co., William 

Bridgeport Brass Co. ; 

Bristol Brass Corp., The .. 

Brown Instrument Co., The, Div., Minne- 
apolis-Honeywell Regulator Co. 

Buffalo Bolt Co. . 

Bunting Brass & Bronze Co., The 

Burke Electric Co. 

Burlington Instrument Co. 


Callite Tungsten Corp. 

Central Screw Co. .. 

Ceramic Specialties Co., The 

Chace Co., W. M. . 

Chase Brass & Copper Co., Ine. 

Chicago Molded Products Corp. .......... 

Chicago Rivet & Machine Co. 

Chicago Transformer Corp. ............. 

Clarostat Mfg. Co., Inc. 

Cleveland Welding Co., The 

Collyer Insulated Wire Co. .............. 

Colonial Insulator Co., The . 

Columbia Steel Co. 

Consolidated Molded —w Comp. 

Continental Screw Co. 

Cornell-Dubilier Electric Corp. . 

Corbin Screw Div. of American Hardware 
Corp. 

Cornish Wire Co., Inc. 

Coto-Coil Co., Inc. 

Cottrell Paper Co., Inc. 

Cramer Co., Inc., The R. W. .. ; 

Crocker Wheeler Electric Mfg. Co. .. 


Dano Electric Co., The 

Davis & Co., Dean W. 

Delco Products Div., General Motors Corp. 
Denison Engineering Co., The 

Detroit Power Screwdriver Co. .......... 
Dial Light Co. of America Inc., The . 
Dinion Coil Co., Inc. 

Dolph Co., John C. es 

Dongan Electric Mfg. Co. 

Dow Corning Corp. 

Drake Manufacturing Co. 

Driver Co., Wilbur B. 
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Driver-Harris Co. 
Durakool, Inc. .. 
Durez Plastics & Chesatenis, Ses. 
Dykem Co., The . 


Eagle Signal Corp. 
Eastern Air Devices, Inc. 
Eastman Kodak Co. . 
Eicor, Inc. 

Eleo Tool & Seen Conp. 
Electran Mfg. Co, 
Electric Auto-Lite Co., The 
Electric Indicator Co. 
Electric Motor Corp. 
Electric Specialty Co. 
Electro Metallurgical Co. 
Elekraft Mfg. Co. 
Etching Co. of America . 


Fafnir Bearing Co., The 

Fairbanks, Morse & Co. ; 

Fairchild Camera & Instrument Co. 

Fansteel Metallurgical Corp. . 193, 

Federal Bearings Co., Inc., The 

Federal Electric Products Co. .. 

Federal Telephone and Radio Corp. 

Federated Metals Div., American Smelting 
& Refining Co. 

Felt Products Mfg. Co. 

Felters Co., The 

Fenwal Incorporated 

Flexo Wire Co. ‘ 

Follansbee Steel Corp. .. ay 

Freeway Washer & Stamping Co. 


Gair Company, Inc., Robert ... 
Gast Manufacturing Corp. 
Gaylord Container Corp. 
Gear Specialties 
General Electric Co. . 

52, 65, 129, 155, 177, 209, 244, 245, 
General Plate Division, Metals & Controls 

Corp. 

George Co., The P. Sco Sine vv ha dete. 
Gits Brothers Mfg. Co. 
Goodrich Co., The B. F. 
Goodrich Chemical Co., B. F. . 
Gramer Co., The 
Granite City Steel Co. 
Guardian Electric .. 


Hansen Mfg. Co., Inc. . 

Harper Co., The H. M. .. 
Haydon Co., The A. W. ... 
Heinemann Electric Co. 

Heinze Electric Co. 

Herzog Miniature Lamp Works . 
Heyman Mfg. Co. 
Hollingsworth & Vose Co. 
Holo-Krome Screw Corp., The 
Hoskins Mfg. Co. ‘ 
Hubbard Spring Co., M. D. 

Illinois Coil Spring Co. 

Illinois Electric Porcelain Co. 

Ilsco Copper Tube & Products Co., Inc. 
Imperial Tracing Cloth . 

Insulation Manufacturers Corp. 
International Nickel Co., Inc., The 
International Resistance Co. 
International Screw Co. 

Irvington Varnish & Insulator Co. 


Janette Mfg. Co. 

Jefferson Electric Co. 

Jelliff Mfg. Corp., The C. 0. 
Johnson Bronze Co. 


Jones Division, Howard B. Cinch Mfg. 


8, 9, 23, 35, 42, 


. 200 


62 
72 


. 157 


252 
308 
179 

70 


. 208 


174 
286 


57 
199 
241 

17 
43, 
274 


268 
265 
305 


. 300 
. 283 


233 
21 
115 


240 
113 
314 

44 


295 
201 
186 
312 
131 
228 


158 
191 
301 
184 

4 
261 
127 


. 113 


251 


216 
190 
172 

47 


Karp Mets! Products Co., Inc. ........... 243 
Kester Solder Co. 212, 310 
Keuffel & Esser Co. ; 

Kirkwood Commutator Co., The -.. 363 
Klein & Sons, Mathias . 144 
Kopp Glass, Inc. = 64 
Knox Porcelain Corp. sh seg 
Krueger & Hudepohl 

Kurz-Kasch, Inc. 


Lake Erie Engineering Corp. 
Lamb Electric Co., The 
Lamson & Sessions Co., The 
Landis & Gyr, Inc. 

Leach Relay Co. 

Lewis Engineering Co., The 
Lewis Spring & Mfg. Co. . 
Lincoln Electric Co., The 
Linden & Co., Inc. 

Lord Mfg. Co. 

Louthan Mfg. Co., The . 
Lovejoy Flexible Coupling Co. 


Maas & Waldstein Co. . 

Madison-Kipp Corp. .. 

Makepeace Co., D. E. te 

Mallory & Co., Inc., P. R. . 

Master Electric Co., The Inside Back Cover 
McGill Manufacturing Co., Ine. 

Mercoid Corp., The 

Meyercord Co., The 

Mica Insulator Co. 

Micro Switch, Div. First Industrial Corp. 


Midwest Molding & Mfg. Co. 

Milford Rivet & Machine Co., The ... 

Miller Electric Co. : 

Miller-Harris Instrument Co. 

Minneapolis Honeywell .... 

Minneapolis-Honeywell Regulator Co., The 
Brown Instrument Co. Div. 

Mitchell-Rand Insulation Coe., Ine. 

Monsanto Chemical Co. . 

Moraine Products Division, General Motors 


Moulded Metals Co., Inc. 


National Electrical Mfgrs. Assoc. . 
National Electrical Prod. Corp. ... 
National Formetal Co., Inc. ... 
National Lock Co. 

National Lock Washer Co., The 
National Screw & Mfg. Co., The . 
National Varnished Products Corp., The 
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Informative Bulletin Sheets 


The A. W. HAYDON Company has prepared this interesting 
and informative catalog sheet to acquaint manufacturers with 


the advantages of the Chronometric D. C. motor in industrial 


This catalog sheet explains the benefits of the. applications. 
Chronometric D. C. motor in automatic timing ... 


lists data regarding speed, voltage ratings, torque 
curves and applications. Send for your copy today. 


The cate: 
A\.WEInIAYDON 


COMPANY 


WATERBURY 32, CONNECTICUT 


Design and Manufacture of Electrical Timing Devices 
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FOR WORK ON “€ | 
DIFFERENT MATER'ARS 





FOR CHANGES 
“IN VISCOSITY 








IF IT'S «a-¢c TO d-c 


..» AND SPACE IS AT A PREMIUM 


JOB-FITTED RECTIFIERS 
FOR EVERY NEED 


for dependability and long 

life. Original Rectox units in- 

stalled 20 years ago are still 

in use today...a service record 
not duplicated by any other metallic 
rectifier. 


| | L RECTOX COPPER-OXIDE RECTIFIERS... 


é aes tn ELECTRONIC TUBE RECTIFIERS...are 
Ji. ff) quietly and efficiently convert- 
is Ax ing a-c to d-c in such applica- 
\ 3 ( | tions as radio, speed controls, 
bh Ka 1 welding apparatus and x-ray 
“SY ™ equipment. Westinghouse 
manufactures electronic tubes in a mul- 
titude of ratings. 
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Space problems are eliminated with small, lightweight 
Westinghouse Selenium Rectifiers. They are produced by 
an exclusive process developed after more than nine 
years of continued research. The result is a Selenium 
Rectifier of the highest quality. 

If you have a-c and want d-c, there’s a Westinghouse 
Rectifier to “fit the job”. With a complete line to choose 
from, you can be sure of the right rectifier for your par- 
ticular application. This “know-how” is backed by more 
than twenty years of rectifier development .. . and 
thousands of installations which include industrial, com- 
munication, power, transportation and other fields. 

For complete facts about Westinghouse Rectifiers, call 
your nearest Westinghouse office or write Westinghouse 


Electric Corporation, P. O. Box 868, Pittsburgh 30, Pa. 
J-21420 








